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Are You Running 
A Circus Lemonade Stand? 
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Some automobile men have had that kind of business 
this year. 


They have had a rushing, profitable business, limited only 
by the number of cars they could get. 

The public has been thirsting for cars and, like the cir- 
cus crowd, have gone to whatever stand that could 
give them the earliest delivery. 

They haven’t been very particular about the kind of a car 
they were to get. 

But the lemonade stand at the circus ground went out of busi- 
ness when the circus moved away. Some automobile dealers 
will be like the lemonade stand and will also disappear when 
the keen buying season is over. 

The permanent automobile dealer is he who has a real organi- 
zation, who is operating his business on the basis of tomor- 
row and next year. And of course to do this he must have 
a car for which there is a standard demand. 

The Hudson Super-Six is a car of that type. 


LAAN SERGE 


HUDSON MOTOR CAR COMPANY 
DETROIT, MICHIGAN 
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If you are of the other kind perhaps sometime our acquaintance may be of mutual 
advantage. We do not advertise for dealers to make up the Hudson organization. We 
are too particular in our choice to rely upon such a manner of recruiting the kind of men 
we want in this organization. But we do want to meet real automobile merchants. We 
have no place for the circus-refreshment kind. 











Watch the 1917 Automobile 


Announcements 


See the long list of automobile manufacturers 
who have adopted as standard equipment and 
are featuring the Stewart Vacuum System. 


We believe that in a very short time, every 
automobile will leave the factory equipped with 
the Stewart Vacuum System. 


“It will pay you to see that the car you buy is equipped 
with Stewart Products” 


The Stewart-Warner Speedometer Corporation 
Chicago, Ill., U.S.A. 


Vacuum System 








18,254 Carloads in 
August 


N. A. C. C. Joins Chamber of 
Commerce of U. S.—Good 
Roads Courses in Colleges 


CARLOAD SHIPMENTS OF AUTOMOBILES 


Month 1916 1915 
Be ere 18,054 8,369 
FO ovale iaescaasecan 21,502 11,273 
WES. Savoe cst caudwece stare 28,600 16,442 
Mo ois Scenarist 28,000 17,112 
WL, ono ecaoe eens sack 24,000 13,642 
IE an aiid bre sib ae kino 23,879 15,325 
crcl hcaek tata) eenlen we eee 18,079 12,517 
TI 508s 8 eli chee 18,254 16,959 


New York City, Sept. 6—Shipments 
of automobiles in August amounted to 
18,254 carloads as against 16,959 in the 
corresponding month last year and 18,- 
079 in July, 1916. Reports from the 
National Automobile Chamber of Com- 
merce which held its monthly meeting 
to-day show that though there are 10,- 
900 more automobile cars in service than 
last year, there still seems to be a 
shortage of freight cars. There will be 
a meeting of the traffic officials to-mor- 
row to consider this. 

The Chamber has become a member of 
the Chamber of Commerce of the United 
States, Washington, thus giving it more 
scope in national affairs. 


Road Engineering Courses 


R. D. Chapin, chairman of the Good 
Roads Committee, reported to the di- 
rectors to-day that a movement has been 
started to encourage the universities and 
colleges of the country to provide spec- 
ialized courses in highway engineering 
with a view to meeting the growing de- 
mand for trained road engineers. 

As a result of inquiries to the various 
state highway commissions, it is found 
that there is a decided lack of sufficient 
men with technical training and prac- 


tical experience in road work to meet the 
requirements. 

Out of seventy-five universities and 
colleges heard from, which provide civil 
engineering courses, less than half pro- 
vide for any specialization by students in 
highway subjects. Only four have 
special highway engineering courses 
leading up to degrees or certificates in 
this particular branch. 

The committee is endeavoring first, to 
create a demand by students for such 
specialized instruction, and second, to 
encourage the colleges and universities 
to provide it. 

A Mississippi Centennial Celebration 
is being promoted, to be held from De- 
cember, 1917, to April, 1918. The Direc- 
tor-General of the celebration advises 
that about $1,000,000 will be invested in 
the event and that the exposition is 
ready to co-operate in a good roads cam- 
paign throughout the South in the hope 
of bringing 100,000 automobiles to the 
Mississippi Gulf Coast during the cele- 
bration. He asks for the co-operation of 
the automobile industry through the 
Chamber of Commerce and for sugges- 
tions regarding how to make this the 
greatest good roads and automobile event 
of the South. 


Foote Becomes H. A. L. President 


CLEVELAND, OHIO, Sept. 5.—A. Ward 
Foote has succeeded H. A. Lozier as 
president of the H. A. Lozier Co. Mr. 
Lozier resigned last week on account of 
ill health. C. C. Homan has been elected 
vice-president; E. J. Tilliton, treasurer; 
F. H. Ginn, secretary; and G. H. Bow- 
ler, general sales manager. 


Abbott Buys 6 Acres in Cleveland 


CLEVELAND, OHIO, Sept.1—The Abbott 
Corp., which recently moved to this city 
from Detroit, has purchased a 6-acre 
factory site on East 152d Street. The 
corporation plans to erect a $150,000 
building. 








$59,994,118 Profits 
for Ford 


508,000 Cars Made in Fiscal 
Year—$100,000,000 Surplus 
—$52,550,771 in Banks 


1916 FORD FINANCE FEATURES 


ee Ee ee $206,867 ,347 
PN iia eet cose we ewe ee see 59,994,118 
I i a wo os cic.e sins a sees eas 52,550,771 
Merchandise and supplies......... 31,895,434 
a ee 17,293,293 
III 6 6556-60 w'sic'8 se Fe ermaee's 2,000,000 
ele aiarn SCA mIee 18,127,312 
NE ca deie sawckins.cawaat ee <chinecuh 111,960,907 


DETROIT, MICH., Sept. 4—Over $1,000,- 
000 per week was made by the Ford 
Motor Co. during the fiscal year end- 
ing July 31, 1916, according to the 
financial statement just issued. The 
profit for the year amounted to $59,- 
994,118, resulting from the sale of 472,- 
350 Ford cars and parts. A total of 
508,000 cars was manufactured for the 
fiscal year, but 35,650 machines, rep- 
resenting about 2% week’s output, were 
in transit and at the branch assembling 
plants at the close of the year. 


$111,960,907 Surplus 


Some stupendous figures are contained 
in the balance sheet of the corporation, 
which is capitalized at only $2,000,000 
and has over $100,000,000 surplus at the 
present time. The assets include cash 
in the bank amounting to $52,550,771, 
merchandise and supplies valued at $31,- 
895,434, accounts receivable of $8,292,- 
778, and other lesser items. The lia- 
bilities amount to only $18,127,312, leav- 
ing a surplus of $111,960,907, after de- 
ducting $2,000,000 for the capital stock. 
The aggregate of the business done for 
the year reaches the staggering figure 
of $206,867,347. 

The report also shows that the Ford 

(Continued on page 417) 
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50% Stock Dividend 
for Paige 


Applies to Stock Having Par 
Value of $10—Now Selling 
Around $55 in Detroit 


DetTrROIT, Micu., Sept. 6.—The Paige- 
Detroit Motor Car Co. has declared a 
stock dividend of 50 per cent to holders 
of present stock of record on Sept. 9. 
This is the second stock dividend paid by 
that company in the last four months. 

On May 13 the company gave a stock 
dividend of 80 per cent, and increased 
the capital from $1,000,000 to $2,000,000. 
At the same time the par value of the 
stock was cut down from $100 to $10 
a share. 

The present dividend applies to stock 
having par value of $10, which is now 
selling at about 55 on the Detroit Stock 
Exchange. 


Peerless Starts Plant Expansion 


CLEVELAND, OHIO, Sept. 1—The Peer- 
less Motor Car Co., is planning the con- 
struction of several additions to its 
plant. The two three-story additions and 
one entirely new building are contem- 
plated. Work will begin immediately. 


Kissel to Add 14,000 Sq. Ft. 


HARTFORD, WIs., Sept. 2— Approxi- 
mately 14,000 sq. ft. of floor space will 
be added to the plant of the Kissel Mo- 
tor Car Co., Hartford, Wis., at once. 
Contracts have been let for the enlarge- 
ment of the sheet metal and body build- 
ing shops, and work is well under way. 
The new buildings are 77 by 123 ft. and 
40 by 100 ft. in size. The improvement 
was projected earlier in the year, but 
work could not be undertaken because of 
the shortage of contractors’ labor. The 
Kissel company is preparing an exten- 
sive building program to be undertaken 
within the next month and carried on 
throughout the winter. 


Repair Work 85 Cents an Hour in Boston 
Boston, Mass., Sept. 1.—Following a 
meeting of the Board of Directors of the 
Boston Automobile Dealers’ Assn. held 
this week a uniform rate of 85 cents an 
hour for repair work will be charged in 
practically all of the service stations of 
the members beginning to-day. 
Big Payrolls in Lansing 
LANSING, MIcH., Sept. 2— Business 
conditions are far ahead of 1915 in this 
vicinity, according to payroll figures 
made public by the leading industries of 
the city. Reo has 1000 more men on its 
payroll now than it did a year ago and 
the Reo motor truck thirty-four more. 
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The Auto Body Co. is employing practi- 
cally double the number of men as com- 
pared with a year ago and would take 
more if the space were available for the 


. many men needed. W. K. Prudden is 


employing 200 more men than a year ago 
and the Olds Motor Works, Auto Wheei 
Co., Bates & Edmonds have from fifty 
to 250 more men than last year. Actual 
figures of the Reo company show 3645 
now as compared with 2652 for 1915. 


American Tire Buys $90,000 Plant 


PHILADELPHIA, Pa., Sept. 2 — George 
G. Meeley, of the American Auto Tire 
Co., Inc., 154 North Broad Street, Phila- 
delphia, Hugh B. Turner, secretary and 
treasurer of the company, and several 
others have purchased the old Patterson 
textile mills in Chester, Pa., which will 
be improved and enlarged on for the 
manufacture of automobile tires. The 
price given for the mills is $90,000. 
There are two main buildings, 76 by 316 
ft.; a two-story brick building, 80 by 188 
ft.; a boiler and engine house and an 
office building. 


N. Y. Traffic Violations Decrease 

NEw YorK City, Sept. 6—Speeding as 
a result of the several fines and im- 
prisonment given violators during July 
has somewhat abated in this city. Ar- 
raignments for violations of traffic rules 
were less in August than in July, there 
being 1,219 as against 1,280. Speeding 
cases during August numbered 371 as 
against 461 in July. The total amount 
of fines paid to the Traffic Court was 
$13,567. 


Herschell-Spillman Enlarging 
NorRTH TONAWANDA, N. Y., Sept. 2— 
The Herschell-Spillman Co. is building an 
addition to its already large motor manu- 
facturing plant. 


Seagrave Finishes Addition 
CoLuMBus, OHIO, Sept. 2.—A new ad- 
dition to the plant of the Seagrave com- 
pany, manufacturer of motor-propelled 
fire department apparatus. of all kinds, 
has been completed -in the form of an 
added story, which will be used for of- 
fices. The offices which are being va- 
cated on the first floor will make room 

for an addition to the paint shop. 


$500,000 Additions for Goodrich 


AKRON, OHIO, Sept. 1—The B. F. 
Goodrich Co., this city, will erect new 
buildings costing $500,000 in the next 
few months. One new factory building, 
south of the present factory No. 10, will 
cost $415,000. It will be six stories in 
height, and will be used for general fac- 
tory purposes. 

An addition to factory No. 9 will cost 
$44,000 and another addition to No. 10 
will most $38,000. Both are one-story 
additions. 
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Torbensen Axle Co. 
Formed 


Organized with $1,750,000 
Capital—To Take Over 
Gear and Axle Co. 


CLEVELAND, OHIO, Sept. 1—The Tor- 
bensen Axle Company, this city, has been 
formed with a total authorized capital of 
$1,750,000, to take over the Torbensen 
Gear & Axle Co., with its main plant now 
in course of completion on East 152nd 
street, this city. 

Of the authorized capital $1,000,000 is 
preferred and $750,000 common, but only 
$500,000 of preferred and $395,000 are to 
be issued at this time. The $395,000 of 
outstanding capital will cover the taking 
over of the old company and will also pro- 
vide $400,000 of new capital. This has 
been practically all disposed of at private 
sale and there will therefore be no public 
offering of the securities. 

This company has been located in 
Cleveland about one year, originally on 
East Seventy-second street, but more re- 
cently a 4-acre site was acquired on East 
152nd street, on which a large plant with 
60,000 sq. ft. of floor space is now being 
completed. 


Ohio Rubber Plants Contribute 61% of 
Wages 

AKRON, OHIO, Sept. 4.—Of the $29,- 
030,965 paid out in Summit county in 
wages during the past year, 61.1 per 
cent, or $21,733,088, was paid out by 
rubber plants. The second largest pay- 
roll in the county is given by foundry 
and machine shops, much of which is 
connected with the automobile industry. 

In Lucas county, where Toledo is lo- 
cated, $10,089,214 out of a total of $35,- 
342,043 is paid out by automobile fac- 
tories. 


Goodyear Employees Get More Land for 
Homes 
AKRON, OHIO, Sept. 5.—An addition 
of 350 acres has just been made to 
Goodyear Heights, a tract of land laid 
out for workmen in the plant of the 
Goodyear Tire & Rubber Co. The home 
building plan for employees has been in 
operation for 3 years, the original plot 
being 100 acres. On this land employees 
of the Goodyear company can build their 
own homes on the basis of rent without 
any large first payment. 


Zimmerman Joins Milwaukee Engine Co. 

MILWAUKEE, WISs., Sept. 6—B. D. Zim- 
merman has been elected secretary and 
treasurer of the Milwaukee Auto Engine 
& Supply Co., this city. 
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Saxon Co. to Build 
New Plant 


Buys 38 Acres of Land— Work 
on New Plant to Start 
About Oct. 1 


DETROIT, Sept. 4—Positive confirma- 
tion of the report that the Saxon Motor 
Car Corp. is to build a new plant was 
obtained to-day with the information 
that a tract of land 38 acres in extent 
has been procured. It lies on the west- 
ern side of the city and just outside of 
the present city limits in what is known 
as Spring Wells. It is a block north of 
Michigan Avenue along the railroad. 

Work on the new plant is to start 
about Oct. 1, and according to President 
Harry W. Ford, the new home will be 
about four times the size of the present 
quarters, having about 600,000 sq. ft. of 
floor space. It is the aim to be in the plant 
by Jan. 1, to take care of next spring’s 
production rush. The exact size of the 
buildings has not been determined, but 
it is known that they will be of modern 
factory design of brick, concrete and 
steel. Two manufacturing buildings, 
one two stories high, and the other one- 
story will run the entire length of the 
property along the Belt Line railroad. 

Other industries have recently located 
on the west side of the city, the chief 
advantage of this side being that the 
shipping of products is quickened about 
24 hrs., as is also the receiving of ship- 
ments. It takes a day to move them 
across the city to the eastern end, it is 
stated. The Springfield Body Co. is 
building a plant in this district also. 


Covert Gear Co. Is Incorporated with 
$1,000,000 Capital 

Lockport, N. Y., Sept. 1—The busi- 
ness of the Covert Motor Vehicle Co., 
this city, was recently reincorporated as 
the Covert Gear Co., and its capital 
stock was increased to $1,000,000. It 
is erecting an additional factory build- 
ing at a cost of over $50,000, and on 
completion about Oct. 1 will devote it 
to the manufacture of transmissions. 


Chandler Plans Additions 

CLEVELAND, OHIO, Sept. 1—It is re- 
ported that plans are now being drawn 
for several large additions to the plant 
of the Chandler Motor Car Co. 
Victor Motor Co. to Build Automobiles 

Near Wilmington 

WILMINGTON, DEL. Sept. 4.—The 
Victor Motor Co. has been formed with 
a capital of $2,000,000 to take over the 
business of the Victor Car Co., of Phil- 
adelphia, and has bought twelve acres 
of land on the Delaware River at 





_ moderate-priced automobiles. 


THE AUTOMOBILE 


Grubb’s Landing, north of Wilmington, 
to build a plant for the manufacture of 
This com- 
pany expects to build about 5000 cars a 
year. 

The officers of the new company are 
C. P. Grandfield, president; C. V. Stahl, 
vice-president; H. H. Skerrett, treas- 
urer; Regnault Johnson, secretary; and 
W. H. Bischoff, director. 

Star Motor Co. To Build Automobiles 
and Trucks 


CINCINNATI, OHIO, Sept. 2.—Steps 
have been taken for the incorporation 
of the Star Motor Co. with a pre- 
liminary capital of $200,000 for the pur- 
pose of manufacturing and assembling 
automobiles and trucks. The incorpora- 
tors will be Louis Tyroler, W. Rudisill, 
J. A. Finn, W. Cayce and William Fis- 
cher. It is planned to locate a factory 
in Cincinnati, the location to be an- 
nounced later. 


Rubber Products Capital $500,000 


AKRON, OHIO, Sept. 1—The Rubber 
Products Co., Akron, has increased its 
capitalization of $300,000 to $500,000. 
In the three years since the company 
has been formed, eleven per cent has 
been paid in cash dividends and recently 
a 20 per cent stock dividend was dis- 
tributed. 

A stock dividend of 10 2/3 per cent is 
anticipated with the issuance of more 
paid-in stock at par. 


Wooler Designing Light Six 

CLEVELAND, OHIO, Sept. 1—Ernest 
Wooler, automobile consulting and de- 
signing engineer, has opened an office 
on St. Clair Ave., this city. 

It is rumored that he is designing a 
light six which will be placed on a pro- 
duction basis this winter. Cleveland 
capital is supposed to be back of this 
proposition. 


Boston Dealers Back Jordan Agency 

CLEVELAND, OHIO, Sept. 1.—The Jor- 
dan car manufactured in this city has 
secured a Boston agent, which is rather 
unusual, in that those back of the com- 
pany handle other makes of cars. These 
include: J. H. Macalman, Stearns dealer 
and president of the dealers’ associa- 
tion in Boston; J. W. McGuire, Pierce- 
Arrow agent, who is treasurer of the 
association; and J. H. Johnson, Buick, 
who is a director. F. A. Hinchcliffe, 
who has been manager of the Winton 
agency in Boston, has resigned to take 
the management of the Jordan agency. 

Other Jordan dealers just appointed 
are: Chicago Motor Car Company, 
Chicago; Motor Car Sales Company, 
Milwaukee, Wis.; George R. Bentel, San 
Francisco, Cal., and the Decrow Motor 
Sales Corporation, Buffalo, N. Y. 
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Howard Car on 
Market | 


Buggy Co. Capitalized at $500, - 
000 to Assemble Car— 
Starts Work 


GALION, OHIO, Sept. 6.—The A. How- 
ard Co., this city, has been formed to 
take over the buggy business of Adam 
Howard and also to manufacture auto-° 
mobiles. The company is capitalized at 
$500,000, divided into $300,000 common 
and $200,000 preferred. A. Howard has 
been made president and general man- 
ager, R. W. Johnson vice-president, and 
A. W. Monroe secretary and treasurer. 
These parties, with F. E. Garn, Ply- 
mouth, Ind., will constitute the direct- 
orate. 

The new company will take over the 
entire plant, stock, etc., of Adam How- 
ard, who established his buggy business 
thirty years ago. 

The automobile will be an assembled 
product, and will be known as the How- 
ard. The style of the bodies has not 
been ‘definitely decided, but the car will 
have a 112-in. wheel base, equipped with 
a 35-hp. motor. 

Operations will be started at once. The 
company will start without a penny of 
indebtedness, and will practically have 
$500,000 with which to begin operations. 
Paige-Detroit Roadster on Transconti- 

nental Run 

NEw YorK City, Sept. 6.—A Paige- 
Detroit roadster started to-day at 2.35 
p. m. on a transcontinental run to San 
Francisco via the Lincoln Highway. The 
car was checked out by the Automobile 
Club of America. There will be four 
drivers. Joseph Nickrent and Robert 
Evans started the trip. 


$750,000 Goodyear Plant for East Toronto 


East TORONTO, ONT., Sept. 6.—The 
Goodyear Tire & Rubber Co. will build 
a plant in this city at a cost of $750,000. 


General Tire to Increase Capital 


AKRON, OHIO, Sept. 1—The General 
Tire & Rubber Co. is contemplating an 
increase in its present investment of 
$196,000 to an outstanding capitaliza- 
tion of $300,000 common and $200,000 
preferred stock. 


Dealers To Exhibit at Maine Fairs 


AuGusTA, ME., Sept. 2.—Automobile 
dealers in Maine are planning to take 
advantage of the county fairs through- 
out the state by placing exhibitions at 
some of the larger ones. There are 


fifty-four fairs scheduled and they all 
run for 3 and 4 days. 
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ACCESSORIES 


South Semele 


No. III 


Goods Must Be Properly Packed—Business Methods Required 
—Custom House Broker Indispensable 


By David Beecroft 


N doing business direct with South America, every atten- 
tion must be given to the proper packing of goods and 
also to mailing the bill of lading, so that these will be 

in the hands of the purchasers as soon as the goods arrive. 
Much trouble is occasioned by bills of lading not arriving 
until weeks after the goods have arrived in the custom 
houses. 


How to Pack Goods 


With regard to packing goods, it is essential that you keep 
in mind the supreme importance of weight, as 99 per cent of 
the duties are paid according to weight. To simplify this 
you should pack all goods of the same kind together, and 
give the stated weight, in order to lessen loss of time in the 
customs. 


There are three weights in connection with sending goods 
to South America. They are the net, legal and gross weight, 
defined as follows: 


1. Net weight, the exact weight of the article. 

2. Legal weight, the weight of the article and the 
wrapping you sell it with. In case of a spark 
plug it is the pasteboard box. With a carbu- 
reter it may be a similar box. 

3. Gross weight, the weight of the article, its wrap- 
ping, and lastly the large wooden box or crate 
in which the shipment is sent. 

You always pay duty on the legal weight, that is, the arti- 
cle and its immediate wrapping. 
Be careful to give weight of the different groups of arti- 





General view of the coffee country in the State of Sao Paulo, 


Brazil. This State, which is larger in area than all of New 


England, is the greatest coffee-growing area of the world. 
In parts of the State coffee takes the same place that corn 





takes in Southern Illinois. As far as the eye can see are endless 
rows of coffee. The soil is reddish colored similar to that of 
parts of New Jersey or in parts of Georgia. This soil is de- 
clared to be the best for coffee culture of any soil in the world 
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cles you are forwarding. Thus, if your entire shipment is 
made up of 

10 doz. screwdrivers 

12 doz. spark plugs 

100 sets Weed chains 

60 hammers 
weigh each of the groups separately, and so enter them on 
the bill of lading with the weight opposite. 

The reason is that on each of these groups you pay a dif- 
ferent custom rate. For example, the Argentine custom 
house values a hammer at 20 cents per kilo (21/5 lb.) and 
you pay a 25 per cent duty on this valuation. On screw- 
drivers valued at 60 cents per kilo you pay a 25 per cent 
duty on this valuation. . 

Spark plugs are valued at $1.10 per kilo, and you pay 10 
per cent on this valuation. 

So all through the car and through the list of accesso- 
ries you find different schedules of values and different 
rates of duties. On steering gears valued at 60 cents per 
kilo the rate of duty is 10 per cent. On motor parts the val- 
uation is $1.10 per kilo, and the rate of duty 10 per cent. 
The rate on axles is the same as on steering gears. To all 
of these duties is an extra war duty of 2 per cent, put on 
some years ago, and which the government has apparently 
forgotten to take off. 


Numbering Crates 


In crating goods for shipment by steamer, number each 
crate in sequence. If you have four crates, number them 
No. 1, No. 2, No. 3, and No. 4. 

Be sure, on your bill of lading, to use this same numbering 
scheme. If you do not, trouble will follow. We know of 
one Argentine supply house that was put to an expense of 
nearly $70 solely because there were five different cases 
marked on the bill of lading, but only four cases shipped. 
The error was due to the shipping room crating packages 
No. 3 and No. 4 together. The custom authorities could not 
understand the situation. The supply dealer lived in Cor- 
doba, and, as there is no custom house there, he had to 


This general view of the coffee country in the State of Sao 


Paulo, Brazil, gives a good conception of this most fertile sec- 
tion of the great country of Brazil, as this is the premier State 
of the country. 


It is in this State that more U. 8S. A. automo- 
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make the trip to Buenos Aires to get the matter right. The 
total expenses totaled $70. 


Tardy Bill of Lading 


If the bill of lading does not arrive with the goods there 
is danger that the buyer will have to pay a 2 per cent fine 
to the custom house. To avoid this the custom house de- 
mands a valuation of the goods at the end of 8 days. The 
receiver of the goods may present a petition asking for 30 
days’ grace, which is granted. 

These are only a few of the troubles that the receiver 
of the goods meets with in the custom house where necessary 
bill of lading and other documents do not arrive. 

You must pay for storage in the custom house at the rate 
of 30 cents gold per cubic metre per month for 6 months. 

If the goods have to be moved in the custom house, you pay 
at the rate of 60 cents per cubic meter. 

You pay a statistical charge at the rate of 20 cents per 
$100 value. 

If a crane has to be used in unloading, you pay for that. 

There is custom house stamp paper, cartage, lighterage, 
and lastly, the commission to a custom house broker. 


Get Custom House Broker 


The custom house broker question is an imperative one to 
any concern going into the South American business and 
establishing your own agents in any of the countries. It is 
practically impossible for your agent to get goods through 
the custom house alone. You must employ a broker. No 
firm doing business in Buenos Aires or other cities tries to do 
otherwise. These custom house brokers are the “open se- 
same” to the custom house. They know exactly what to do 
and how to do it. You pay them a stipulated sum and they 
look after all of your customs. You hand the bill of lading 
and other documents over to them and they deliver the goods 
to your door. They do it quickly. You save the cost in time 
in a few months. Get one of the best available brokers for 
this work. 

If each of the 30,000 automobiles in Argentina used six 


biles are being sold than in any other part of Brazil. This is 
a greater market than Rio de Janeiro. This State is wealthy 
and has a very high-class business sentiment. Not only is there 
a good market for our cars but also a big motor truck market 
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This scene shows coffee picking time in the State of Sao Paulo, 
Brazil. Wide avenues or roads cut through the great coffee 
areas, these roads being wide enough for a team of horses or 
oxen drawing the wagons which carry the coffee to the house 
and barns of the owner. In coffee picking time the country is 
literally filled with coffee pickers. The small bean does not 
grow in a pod like beans or peas, as is generally imagined, but 


tires in a season, it means 180,000 pneumatic tires. But the 
pneumatic tire business is not ours. France used to have the 
big hold, but since the war the French Michelin has natur- 
ally lost heavily, but the U. S. A. Michelin factory has for- 
tunately taken up a large percentage of this. Italy has 
jumped heavily into the tire business in the last 2 years, 
Perelli being very active in all South American countries. 

Our own U. S. A. tire people have been more alert than 
all of the other accessory people put together. As previ- 
ously stated, Goodrich has been there for several years; 
Goodyear just got under way in Buenos Aires a few months 
ago and now has a fine establishment in the heart of Buenos 
Aires; Fisk has made particularly rapid progress in many 
parts of South America within the last 8 months and is doing 
a fine business. Firestone has been opening agencies for 
several months. United States Tire Co. has just got well 
under way in Rio and is doing the biggest business of any of 
our tire houses in the Brazilian metropolis. Republic has 
been well established in Chile for nearly a year, but has not 
yet got under way in Brazil, Argentina or Uruguay. A few 
other tire concerns have had their representatives there dur- 
ing the past 8 months. It can be said that to-day the U.S. A. 
tire concerns are on the job in South America and that in 
nearly every case they are making good. 


Use Tire Signs 

That we are not so good merchandisers of our wares in for- 
eign lands as England, Germany, France, Italy and Belgium 
is well shown in the tire business. You cannot go into an au- 
tomobile supply house in any of a score or so of cities in Bra- 
zil, Argentina, Chile and Uruguay without coming face to face 
with Michelin tire signs. You meet them in every garage, 
and I visted several score. You meet them in many of the 
car agencies. You meet them in little towns of 10,000 popu- 
lation, where there is not a garage in the place but where 
you can buy gasoline and Michelin tires. Perelli has equally 
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the halves of the bean are inclosed in a single globular husk. 
These husks are pressed off by squeezing between the thumb and 
first and second fingers. The husk falls to the ground, no effort 
being made to prevent it falling on the ground, in fact, that is 
the way coffee picking is carried on. The coffee bushes are 
often 12 or 15 ft. high and short step ladders are needed in 
the picking. Coffee picking is naturally one of the big industries 


good signs, but they are not so widely distributed. Dunlop 
tires are well advertised. You meet roadside signboards with 
huge Dunlop ads just as we see many brands advertised in 
the U. S. A. 

The Michelin garage signs are not elaborate. They are 
plain, very clean and businesslike. They are white and blue 
enamel. Those for the outside of garages just have the 
words “Michelin Tires.” They are generally round and have 
large letters. For the inside of garages you will see these 
signs, perhaps two or three of them in one place. They are 
ornamental. You may also see other blue and white enamel 
Michelin signs with the celebrated Michelin twins. These 
signs are not of billboard size but of conventional poster 
size, so that it is possible for the garageman or the supply 
house to hang them in a conspicuous place. 


Enamel Signs Best 


Our U. S. A. tire people are hopelessly behind in signs of 
this kind in South America, and if the signs have been sent 
they are not being used. We heard of one place where one 
of our large tire makers sent a supply of billboard signs 18 or 
20 ft. long and 8 or 10 ft: high. Such signs are useless. You 
cannot use them in a garage or salesroom. The dealer will 
not rent a signboard for them. 

Send clean-cut enamel signs to Argentina, Brazil, Chile and 
Uruguay and to the other countries in South America that 
you are doing business in. Get good-looking signs. The 
Latins of these countries have a strong artistic temperament. 
They know a sign that has been made by a cheap painter 
and one that has been designed by an artist. Send the ar- 
tistic sign. It must not be elaborate. Make it plain, simple 
art. It will prove a good seller. 

A word of advice to tire makers in the U. S. A.: 

Look carefully into every agency you place in South Amer- 
ican countries. Do not imagine that because you are signing 
up with the biggest firm in the city you are getting the best 
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representative. Some serious errors along this line have 
been made. Here is one: We know one place in Brazil where 
one of our largest tire makers signed with the largest con- 
cern in the city in question. That concern also handles a 
leading make of European tire. The understanding was that 
the U. S. A. tire was to be pushed and the European one 
sidetracked. I happened into that place and asked for tires. 
I was shown the European brand; in fact, two European 
brands. I then asked if he did not handle a U. S. A. tire, 
and he said he just had a few but was not stocking them 
heavily. I looked around for European tire signs and saw 
three facing me. There were more of them in the stock- 
room and there were others in the office. I looked for the 
U. S. A. tire sign, but there was not a sign of any nature 
any place. I asked for literature, and the manager was not 
able to give me any. That is one way not to get into the 
South American tire field. 

I will cite a parallel that happened a few years ago in the 
motor car field in a South American city. The agent in ques- 
tion had the Pope-Hartford agency and was doing a fair busi- 
ness. He was about the strongest agent in the city. Hearing 
that the Cadillac was looking for an agent, he got it also. 
For several years he pushed the Pope-Hartford and smoth- 
ered the Cadillac. He took the Cadillac agency solely to 
keep it out of the hands of other dealers. He did not want 
it to become a rival of his. This is not a hearsay story but 
one that the agent tells himself, now that the laugh is on 
him in that he used poor judgment in smothering the 
Cadillac. 


Smothering Our Tires 


This smothering program is being carried out with some 
of our tire people, and it is also being carried out with a 
few of our automobile concerns. There are three or four 
makes of U. S. A. cars that are in the hands of very power- 
ful agents whose national patriotism for European countries 
is so strong that they prefer to suffer themselves rather than 
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This is @ common view at the home of one of the coffee growers. 
This is a large brick, cement or hard dirt area on which the 
coffee is spread out for drying. The magnitude of these areas 
appears in this illustration. In many places acres are so 
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see some of our cars get in ahead of certain European makes. 
Our makers have in a few cases prided themselves on get- 
ting such excellent connections, but they have only been 
hoodwinking themselves. 

The tire business in South America is to-day a business 
worth having. We are getting it so easily that we scarcely 
know we have it. But, bear in mind, we are getting it due 
to the misfortune of European countries. Perhaps after the 
war we cannot only hold what we have but can keep on gain- 
ing. We hope so. But to do that we must quote our best 
prices. A few of our companies are taking orders at rather 
high figures. They say, “We can get the prices; why not 
charge them?” True, you can get them to-day, but it is 
questionable if you will get them when the war is over. The 
South American dealers must have tires. They cannot get 
them from Europe and must get them from the U. S. A. 
But if we overcharge to-day they know we are overcharging, 
and will not buy from us to-morrow when the Europeans 
come back into the market. 

One large supply house admitted to me that it was not 
making a single cent out of its U. S. A. tires. In response 
to a question as to why carry them when they were not 
making money out of them the answer came promptly, “We 
cannot get interest on our money in the banks. We must 
give our customers service, and our money might just as 
well be circulating in tires as in anything else.” This is the 
statement you hear in many places. They are all living to 
the end of the war, when they hope for a more or less re- 
turn of old conditions. What will then happen is a mystery. 

In the meantime the tire demand must be met. The cars in 
use require tires and those on the ground are reaping the 
profits. The natural resources of Brazil are such that there 
is bound to be a large export business to Brazil in the future. 
At present our trade relations with Brazil are of the pleasant- 
est nature and there is no time better than the present to 
make a start in getting properly established there. 

(To be Continued) 


a 


my UU 1 Lilit tit} _t. 
bs n 


‘ i - x 


occupied. The coffee is handled in various ways while on these 

drying grounds. On every large coffee farm these drying areas 

are as much a part of the plantation as are the house or barn 
of a modern Wisconsin farm 
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S. A. E. Talks Trucks and Engines 


Discussion of H. L. Horning’s Paper on Truck and Tractor 
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Engines Brings Out Troubles with Vehicles on Mexican 
Border, Due to Rivalry and Carelessness of Drivers 


ILWAUKEE, WIS., Sept. 2—Inside facts on the opera- 

M tion of war trucks with the Villa punitive expedition 

in Mexico came to light to-night in the third quar- 

terly meeting of the midwest section of the Society of Auto- 
mobile Engineers in Milwaukee. 

It was stated that a great deal of the trouble with all 
makes of trucks operating between the base at Columbus, 
Tex., and the head of the column in Mexico, was due to the 
fact that some of the trucks were driven by civilian chauf- 
feurs from the factories who were paid three times as much 
as the soldier drivers, called sergeant chauffeurs. 

Naturally there was much hard feeling on the part of the 
soldier drivers and they did not take much trouble to care for 
the trucks properly. Several weeks on the border brought 
about instances in which the trucks were deliberately wrecked 
by the disgruntled sergeant chauffeurs, according to Jerry 
Decou of Jeffery, who expressed the belief that much avoid- 
able trouble came through rivaly between drivers of differ- 
ent makes of cars. 

This caused drivers to attempt to get to the bases first 
and instead of driving at the specified speed of 14 m.p.h., 
speeds of 24 miles were made. This fact, together with the 


work of the alkali dust, 2 ft. deep in places, made the operat- 
ing conditions particularly bad. 

Decou stated that he saw more than % in. of mud in the 
crankeases of some of the trucks at the U. S. Government 
service station. Sometimes the trucks came in without a 
drop of oil in their engines and some with only a thimbleful. 

Decou added these statements on the mud and oil in con- 
firming some statements of H. L. Horning of the Waukesha 
Motor Co., whose paper, Trucks and Tractor Engines, was 
the feature of the meeting. 

Owing to the fact that many of the engineers were unable 
to attend the meeting on account of fear of the impending 
strike, the attendance was not as great as expected. After 
the paper and its discussion were heard, the engineers in- 
spected the electrical and automobile laboratories of the Cen- 
tral Continuation School, in the auditorium of which the 
meeting was held. 

The purpose of the paper the first installment of which 
follows, was to illustrate the differences in demands on en- 
gines for use in trucks and tractors, to state the most serious 
problems the engineers face in fulfilling the demands and 
how they have been met. 


Truck and Tractor Engines—Part I 


— 
By H. L. Horning 


Engineer and General Manager Waukesha Motor Co. 


ISTORICALLY speaking, the prevalent truck engines 

H of to-day are a development of the old type of pas- 

senger-car engine. It may be said with certainty that 

the engine for the light agricultural tractor, the demand for 

which has developed so rapidly in the last 2 years, is de- 
veloping from our best types of truck motors. 

It is the purpose of this paper, first to make a statement 
of the demands made on the modern truck and tractor en- 
gines; secondly, to state the most serious problems the en- 
gineer meets in fulfilling the demands and how they have 
been met; thirdly, what lines the development of the future 
likely will take. 


Character of Service 


For the purpose of clearly illustrating the differences in 
demand on engines a horsepower-speed diagram has been laid 
out illustrating the application of a 4 by 5%-in. four-cylinder 
motor to a passenger car, a truck and a tractor. In each case 
the engine of these dimensions is assumed to be designed with 
the proper characteristics to handle the demands of the par- 
ticular service. 

An unbiased observer will admit that experiences have 
taught the all-around usefulness of four-cylinder motors in 





truck and tractor service, and wherever reference is made 
to an engine in this paper it will be considered a four- 
cylinder poppet valve engine. 

Keeping in mind that a passenger car engine will turn 
over 20,000,000 revolutions in going 10,000 miles; a truck 
engine will turn over 60,000,000 revolutions in covering a 
distance of 14,000 miles, while a tractor during a period of 
6 months will cause its engine to turn over 70,000,000 in 
plowing 600 acres with some road work and belt work. 

Summing up, then, we may tabulate the results as follows: 

The most interesting conelusion that can be drawn from 
the analysis of the above table is that, while the tractor 
demands of its engine in every respect more than a truck, 
nevertheless a well-built truck engine will meet the demands 
of tractor service, and in the interest of good engineering it 
must be said that a truck engine which will not stand tractor 
service is not an example of good internal combustion en- 
gineering. 

Before passing on let it be understood that there are 
several important differences in the conditions under which 
truck and tractor engines operate, which are enumerated as 
follows: 

(1) Trucks are stopped and started many times during a 
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TABLE I 
Per Cent Per Cent 
Average -—~Motor Speed—, Average Season’s Revolutions of Time Motor Is on of Time Motor Is 
Road Speed Aver. Max. Power Required of Engine Average Speed or Less on Maximum Speed 
Pleasure car... 18 mi. 775 2,200 6% Hp. 20,000.000 95 1 
, . capers 8-15 mi. 700 1,150 12% Hp. 60,000,000 77 23 
WOE owcenes 2-3 mi. 1,100 1,100 22 Hp. 
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day and operate with considerable varia- 
tion in speed; in fact, sudden changes in 
speed and in power demands. A tractor de- 
mands a steady though heavy output from 
the engine at approximately governed 
speed, the variation being from 50 per cent 
to full load and overload. The steadiness of 
a tractor power demand is much more fa- 
vorable to long life than the frequent 
changes of speed in the truck motor. 

(2) A truck requires a maximum speed 
governor to keep the engine from the evils 
of racing and may be operated with profit 
with a maximum and constant speed gov- 
ernor combined. A tractor requires a con- 
stant speed governor to operate all the 
time. 

(3) It is not essential to strain the dust 
out of the carbureter air in a truck or to 
pay particular attention to dust entering 
the breather, but it is absolutely necessary 
for long life of the tractor engine to see 
that every possible particle of dust be re- 
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moved from the air before it enters the car- 
bureter and great pains must be taken to 
see that no dust can enter through the breather. Two days 
of carelessness in these respects in some parts of the country 
will result in worn out rings, pistons, cylinders and bearings. 

(4) Tractor engines should have flywheels with an average 
of double the stored energy of truck motors in order to satis- 
factorily meet the sudden peak loads of service. 


Statement of Commercial Requirements 


Truck and tractor engines briefly stated are medium speed 
engines capable of producing a maximum torque continually 
at a minimum complete cost. Broadly speaking, they must 
fill some commercial service without undue thought, expense, 
trouble or care. Their true importance lies in the fact that 
they are the means to end and as such must be forgotten by 
the average user in pursuit of that end. 

It is well in considering truck and tractor engines to keep 
foremost in mind that in the last analysis truck and tractor 
builders are selling transportation and it is the ability of the 
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Fig. 2—Cubic inch displacement for Various sizes of trucks 


Fig. 1—Chart illustrating the speeds of trucks of various capacity 


engine to deliver the torque, which through the mechanism of 
the truck or tractor, produces economical transportation 
that determines the engine’s usefulness. 

Engine speeds in American trucks are established by the 
practice of limiting piston speeds to 1000 ft. per min. Recent 
Government specifications of 1%- and 3-ton truck engines 
limit engine speeds to maximum of 1300 r.p.m. Truck speeds 
as established by the National Automobile Chamber of Com- 
merce may be considered official, while maximum actual 
speeds are established by service conditions and are generally 
higher than the N. A. C. C. Average truck speeds (or miles 
traveled divided by hours taken) are generally much slower 
than the maximum. 

Herewith appears a chart, Fig. 1, indicating the speeds 
of trucks of various capacity. The curve A represents max- 
imum truck speeds as taken from the specifications of a large 
number of American truck makers. The curve B represents 
the maximum speeds adopted by the N. A. C. C., while the 
curve C represents an attempt at a speed representing the 
average speed at which trucks operate. The U. S. Govern- 
ment specifications for 1%-ton truck call for a maximum 
road speed of 14 m.p.h., while the 3-ton truck is specified at 
12 m.p.h. 

American practice calls for rear tire sizes as follows: 
34-in. for %-ton; 36-in. for 1- to 3%-ton, inclusive; 40-in. 
for 4- to 7-ton, inclusive. 

Having the engine speed, wheel diameter and maximum 
truck speed established, the matter of gear ratio reduces 
down to the most obvious one for general service and the 
engine size to one of ability. Starting with very large 
engines years ago the development seems to be toward higher 
engine speeds, smaller engines and lower gear ratios. 

Piston displacement of American truck motors has been 
found to conform to the formula 

D = 200+ (40 T) (1) 
in which D is piston displacement in cubic inches and T is 
nominal pay load in short tons. 
. Since an investigation of American truck engines indicates 
the ratio of bore to stroke as 1:1.3, therefore 
D= 0.7854 B’X 130 BXN 
D=41 B (2) 

Where B stands for bore of cylinder and N number of 

cylinders, 


B= (3) 


\~ (OT) 
4.1 
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Fig. 3—Power curves of a well-known truck engine 


Below will be found a chart, Fig. 2, which gives the cubic 
inch displacement for various sizes of trucks, also bore and 
stroke in which the ratio of 1.30 would give the proper dis- 
placement with the above formula. 

It is important to call attention to the fact that many of 
our American trucks are assembled from standard units of 
which the engines and transmissions have been rapid adap- 
tations from passenger-car practice. This, together with the 
inability to get correct worm-gear reduction to fit the engine 
and transmission combination, have produced gear ratios 
which do not fit the range of American or European re- 
quirements. 

The transmissions are faulty in having a touring-car ratio 
between first and third, where a greater ratio is required for 
truck service. Some transmission builders are correcting 
this. Truck builders have been forced by inability to get a 
low first speed ratio to accept too low a ratio on third. 

Conditions of service, manufacture and necessity of hold- 
ing engine sizes down for sake of economy make it very 
desirable to have a gear ratio between first and third speed, 
three-speed transmissions, of at least 5 to 1. 

Gear ratios are so important in the attainment of satis- 
factory service from the pulling standpoint and an economy 
in fuel that it may be well to pass to the consideration of 
engine characteristics as a fundamental consideration in de- 
termining gear ratios. This procedure has been too often 
neglected in the application of engines to truck service, prin- 
cipally, no doubt, from the fact that so many passenger-car 
engines have been used whose characteristics are not suitable 
for truck service. 

Below will be found a diagram, Fig. 3, of a well-known 
truck motor. A study of this diagram shows that there are 
three speeds in the curves at which peaks occur, which are of 
vital interest, as follows: 

(1) Speed of maximum torque, 783 r.p.m. 

(2) Speed of maximum horsepower, 1450 r.p.m. 
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(3) Speed of maximum economy, 1044 r.p.m. 

Obviously it would be ideal if all these speeds were iden- 
tical and that the truck motor could operate at all times at 
the one best speed. This is impossible both because of cor- 
relative influence of each characteristic on others and because 
truck service calls for variable engine speeds. The engineer 
must, therefore, so apply his engine that each characteristic 
is available under running conditions. 

The speed of maximum torque is established by combined 
influence of cylinder cooling, flame propagation, volumetric 
efficiency, carburetion, compression leakage and mechanical 
losses. At the speed of maximum torque the influence of 
cylinder walls in cooling the charge is on the decline, though it 
is never at its minimum. Turbulence of the charge and flame 
propagation is on the increase; volumetric efficiency is drop- 
ping; while carburetion is improving with speed. 

Compression leakage is declining, while mechanical losses 
such as fluid friction of the lubricating oil, water and oil 
pumps, fans, etc., are absorbing power approximately accord- 
ing to a parabolic law. 

At the speed of maximum torque, the highest M.E.P. 
figured from the brake horsepower is developed regardless 
of the cost. 

The speed of maximum economy which always occurs above 
the speed of maximum torque is established through the com- 
bined influence of favorable carburetion, by the better atomiz- 
ing of the nozzle, through increased flame propagation re- 
sultant from increased turbulence and good, though decreas- 
ing, volumetric efficiency. The time element as affecting the 
radiation losses, together with the decreased unfavorable in- 
fluence of waterjacket temperature on economy and torque 
seems to combine for very favorable thermo-dynamic condi- 
tion at the speed of maximum economy. 

The above influences derive their value through the in- 
fluence of motor design and assume a theoretically correct 
carbureter from the standpoint of furnishing the proper pro- 
portions of fuel to air. Of all the influences affecting econ- 
omy, carbureter setting has the greatest actual effects. Of 
all the influences favoring torque and high speed of maximum 
horsepower, engine design has the most influence. 

The speed of maximum horsepower is established by the 
favorable influence of violent turbulence and declining cyl- 
inder wall cooling effects, and by the declining volumetric 
efficiency and rapidly rising friction losses. It is impossible 
to consider here the full importance of these influences or to 
put forth the means adopted to compromise one character- 
istic with another—except to say that great torque per cubic 
inch displacement is seldom obtained with great economy 
without also sacrificing the smooth running of the engine over 
the range of speeds usually adopted on trucks. 

In diagram Fig. 3 we find the speed of maximum torque 
at 783 r.p.m.; the speed of maximum economy 1044; speed 
of maximum horsepower, 1450 r.p.m. Using this motor for a 
3-ton truck according to Fig. 1 and 36-in. wheel traveling 13 
m.p.h., as per diagram, Fig. 2, with a gear ratio of 8.75-1, a 
common ratio with worm gear axle builders, we have a com- 
bination in which the governed speed is at the speed of maxi- 
mum economy and the speed of average running 730 r.p.m. 

Referring to curves for economy we note that as far as 
engine speeds are concerned we have chosen a good range for 
economical operation. This is only obtained by motors par- 
ticularly designed for truck service. Passenger car motors 
of the four-cylinder type never have their torque or economy 
curves so favorably placed. 

Re“erring to economy curves for one-fourth and one-half 
loads, we note a great difference in economy. It is this fact 
that makes trucks very uneconomical in fuel when equipped 
with over-sized motors and is the point on which eventually 
will be decided the question of higher motor speeds, smaller 
motors and higher gear ratios. 

(Continued on page 411) 
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Enger Twelve Convertible to Six 


Shifting Fuel Economizer Lever Cuts Off One Block of Cylin- 
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ders Which Serves, However, as a Compensator for the Other 


N innovation in conventional automo- 
A bile construction is found in the 
Enger Twin-Unit twelve for 1917, 
made by the Enger Motor Car Co., Cin- 
cinnati, Ohio. Through the shifting of a 
lever the Enger may be changed from a 
twelve to a six. This is the first time that 
such has been found possible in a stock car. 
The Schebler, one of the early twelve- 
cylinder experiments, used some such sim- 
ilar device, but no cars were ever marketed, 
only one having been built, as described in 
THE AUTOMOBILE for March 25, 1915. 


Cutting Out Six Cylinders 


The principle involved in changing the 
motor from a twelve to a six is extremely 
simple. A rod having six cams is placed 
over the push rods of the exhaust valves on 
the left block of the V and by throwing a 
lever placed on the steering post and under 
the wheel, this shaft with the cams is 
turned sufficiently to act upon the push 
rods and open the exhaust valves and hold 
them in an open position until the lever on 
the steering wheel is thrown back. At the 
same time the cams open the exhaust valves 
the turning action of the shaft carrying the 
cams closes a butterfly valve in the intake manifold to the 
left block. Thus the six cylinders are cut out, but they act 
as a compensator for the other six, which of course are off 
center. 


Displacement and Economy 


The engine, which is of Enger’s own construction, has a 
very small bore and stroke, being 2% by 8%.in. This 
gives it a formula horsepower rating of 27.07, and a displace- 
ment of 186.04 cu. in. Enger’s claim for great economy 
when the car is used as a six seems well taken since it stands 
to reason that with six cylinders having a total displace- 
ment of 93.02 cu. in., the engine may be more economical as 
to fuel than the car with a much larger displacement. The 
Enger has the smallest piston displacement of any twelve 
on the market to-day and from a flexibility standpoint it 








Power plant of the Enger Twin-Unit twelve. 
and a stroke of 3! in., giving a piston displacement of 186.04 cu. in. 


The engine has a bore of 23¢ in. 


may be said that all speeds from a point where the speed- 
ometer rests at zero up to 60 m.p.h. are possible in high 
with the twelve cylinders in action. 

A representative of THE AUTOMOBILE rode in the car over 
hills and on level stretches and found 40 miles per hour pos- 
sible with the use of six cylinders and up to 60 with the 
twelve cylinders in action. On level ground starting was 
easy with the gearshift lever in high and under the same 
conditions, with the clutch in and the gears in high, a touch 
of the starter pedal was sufficient to start the engine and 
accelerate to 40 miles within a city block. There was no 
bucking of the engine when starting in high. 


Valve-in-Head Engine 


The engine is of the valve-in-the-head type and the cyl- 
inders are of semisteel. The main crankshaft bearings, of 
which there are three, have bronze backed bushings and un- 
usually large bearing surfaces. Enger has seen fit to line © 


the valve mechanism covers with felt to give greater quiet- 
Adjustable push rods operating on ball bearings in 


ness. 
































Layout of economy device on Enger Twin-Unit twelve for 1917. The shaft has six cams that push the exhaust valves open. It is 


operated by a lever on the steering post. 





Turning the shaft also closes a butterfly vaive in the intake manifold to the left block 



























































ball socketed rocker arms with felt oil retainers also make 
for quietness. Three thousand revolutions a minute is the 
maximum engine speed and at this point it is said to de- 
velop 55 hp. 

But one chassis is being built and this, a five-passenger 
touring type with streamline body and hood and double 
cowl, sells for $1,295. This is an increase of $200 over the 
previous twelve of last year, but the 1917 model is greatly 
improved in appearance over its predecessor. With a wheel- 
base of 116 in. and cantilever springs in the rear the car 
rides well. The rear axle is of the floating type with double 
row of ball bearings throughout and the drive is taken 
through spiral bevel gears. 

A Stromberg carbureter placed in the V takes the fuel 
by gravity feed from the tank in the cowl, while the ignition 
is Remy and the electrical equipment two-unit Westinghouse. 
Lubrication is by pump, the oil being forced through the hol- 
low crankshaft to the connecting-rod bearings. This pump 
is located at the bottom of the oil pan and it is in this pan 
that another departure from regular practice is found. 
Longitudinal tubes are cast in the lower half of the crank- 
case, which is the oil reservoir and the air rushing through 
these tubes help to keep the temperature of the oil lower. 
It also is contended that the oil passing into the cylinders 
not working is further cooled, since these cylinders are 
doubly cooled through the absence of explosion and the fact 
that the water from the radiator is not syphoned to that block 
as it becomes cold. 

The clutch is a multiple disk, Raybestos lined and the 


USTIN, TEXAS, AUG. 30.—The Dallas Morning News 
has taken a census of the number of automobile licenses 

that had been issued in each county of the State during 
the period up to April 1, 1916. It shows a total of 139,013 


eenenenceses DEE was veniuxees 


County Cars County Cars County 
derson .....++++ 424 CE sp wteccswees 560 Harrison ... 
Suavewn Renee erate 34 Cottle ...........+. 149 Hartley .... 
lina 180 Crockett .....ccee- 161 Haskell .... 
on tn la 104 Crosby .......----. 200 Schleicher 
Aransas ..---+++-+- 146 Culberson ......... 57 MOUS occ cc 
Archer ...--++++++: a — ~~“ eeneenes 245 Hemphill .. 
Armstrong ....---- 213 | Sere 12,715 Henderson 
Atascosa ......-++. 189 IN in a ace de évacaly 132 Hidalgo ... 
Pe re ere 248 of eee 362 eee 
Bandera ....---++- 68 Delta .....-.+-+00- 358 ee 
i 410 NS ae 1,013 Hopkins ... 
MnTee seeeenesees 288 DEE 66s ccveoruns 883 Houston ... 
Baylor ..-.+++-++++> pone CS Re 122 Howard ... 
Bee ....eeeeeeeeees 371 OO — eee 166 eee 
err 1,52 RE cree aa ecg 325 Hutchinson 
BORAP .cccccccceses 8,975 UO Ae ee 75 ee 
Blanco ....-+-eees 188 Peer 358 SS ee 
Borden eee 63 PY ceatedadaeeae 130 Jackson .... 
pee eee ese 688 Edwards .........- 113 Jasper ..... 
BORGES oer cceseres SES yeah tater: 2,182 Jeff Davis 
BOWIE oo -eeeeeeces oe ND (cdc cncwaees 5,694 Jefferson .. 
Braoria .......-++- 351 ete aig 559 Jim Hog ... 
Bailey .....ccceceee oss as = 721 Jim Wells 
OS ee 261 ED ced cacsaiaas 815 Johnson ... 
Brewster .......--- 264 ee 652 SE odes wes 
Briscoe .....+--++-- 165 0 ae 432 Karnes .... 
TOPGORG oc cccccccves 34 Ee 413 Kaufman .. 
BrOWD ..cccccceces 701 Perens oe 208 Kendall .... 
Burleson .......--- 232 Wert Wend 22. cence 378 er 
WPM .cccccccucs 386 SI. Sencar nares 46 
OS eee 629 Freestone ......... 257 Kimble .... 
Calhoun ...ccccces 138 ... 3a 280 SS eee 
CROMER 6 occcccene 268 ee 83 Kinney .... 
COMETON occcsceces 832 Galveston ........ 2,836 Kleburg ... 
CAMP .ccccccescess 106 rere 156 ee 
COPHON .cccccccecs 255 re 416 LGMOAr ..... 
Cn cvbeeweeresaes 156 Glasscock .......-. 71 EMMD ccc 
Castro ..cccccccece 126 .... . Sree 245 Lampasas 
Chambers ......-- 136 ED asa cecwdee 566 La Salle ... 
Cherokee .......-- 289 rie eke atis 303 Lavaca .... 
Childress ......... 458 Oe eee 1,919 Gee 
Se cc vedeusesewes 488 _ eR aa 230 ee eee 
PE. ceskoveueseous 144 Ns ite ids atdcakintn ote 216 Liberty .... 
GQOIGMMOM .ccccceces 455 Guadalupe ........ 796 Limestone 
OO" eee 1,389 DE eivneercncenn’ 843 Lipscomb .. 
Collingsworth ..... 245 ahha Seca ah aes 504 Live Oak .. 
Colorado ..cccccsse 390 BIGMAION on. ceccve 617 EAGRO 2.000 
CE cceecceceees 475 Hansford ......... 118 Lubbock ... 
Comanche .......- 336 Hardeman ........ 444 Loving .... 
EN RSS 183 DS coderiew eas 404 eee 
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housing is partially open to keep it cool. The clutch and 
gearset run on double annular ball bearings with the excep- 
tion of the counter gears, which have bronze bearings. Two 
universals are used in the final drive. 

Brakes are of the internal expanding and external con- 
tracting type. Tires are 32 by 4, non-skid in the rear. 

The 1917 Enger is offered in two colors, a light cream and 
a black and green combination, the latter having the hood, 
fenders and chassis black and the body and wheels dark 
green. Other colors can be had at small additional cost. The 
upholstery is leather over curled hair and coil springs. The 
running boards and floorboards are linoleum covered and 
aluminum bound. 

There is a remarkable absence of square corners in the 
Enger. The body rolls in a little at the top and the doors 
have a new design of fastener. When they are opened and 
the small lever pulled up sufficiently to allow the door to 
open, a spring-operated stud projects from the door toward 
the jam and holds the catch up. As the door is closed the 
jam strikes this stud, which releases the catch and it springs 
into place. The catches are set inside the door. 


Equipment Is Complete 


Equipment includes motor-driven horn, speedometer, robe 
rail, foot rest, one demountable rim and carrier, mohair one- 
man top and Jiffy curtains, rain vision ventilating windshield 
set on a slant, tools, etc. There is ample leg room both in 
front and rear compartments and the cushions are lower in 
the back than in the front to give better riding qualities. 


150,000 Cars Registered by Texas Counties 


licenses. It is estimated that since April 1 additional licenses 
have been issued which would make the total at this time 
approximately 150,000. The figures for each county were 
furnished by the county clerk. The census follows: 





Cars County Cars County Cars 
Bieta 510 NR) ison ay eee a 40 San Patrico ...... 380 
sabi we'a 58 DEE cccwrsvraees 90 San Saba ......... 269 
“ees 427 EE astacitaccce ce Ls Oo 
Sear 140 Matagorda ....... 508 Shackleford ....... 215 
omaaes 494 Maverick ......... 264 EL Sissi ccuerenexs 171 
examen 199 McCulloch ........ 444 er 144 
anaes 98 McLennan ........ 3,480 I ek AS aoe 2 sO 480 
shee at 537 PEGE oc cc cicces 28 Somervell .....ccee 59 
pee eae 1,525 0 ee 540 SNE) acarahesiusin e006 are 85 
a sawatt 143 DD adcnnvecesoe. ae ee 140 
satipnayett 368 SED & nave ote Riven 148 ee 110 
chia 162 eth k csiei sacks. |e BOUMOWAN cctcecise Tit 
Soeeeyae 426 [0 errr 399 area 182 
aaa eaith 1,123 Mitchell .......... 380 RS. ode wiinn out 40) 
baencaeta 54 Montgomery ...... &8 Wesrent ...ccccccse G008 
shamans 90 IND 6. 6c aawe'ee 425 MEE .6cccascecee Gee 
wecaleacore 187 eee 63 ED  & aa arniw ers ele'e 45 
tah entichit 231 CO ee 66 Ce ere 83 
ai ie 140 EE. maneeekdnes 130 Throckmorton .... 155 
ecoares 92 Nacogdoches ..... 27% >. aaa 117 
Sore ee 1,471 Tom Green ....... 1,244 
inaedos 31 OS re 93 TUE cvtcecsccsce Meee 
emus 173 ee Co re 101 
awake 950 errr SN iain a dinidneianrahhs 28 
pee aare 774 CORINTOO .nccccces ES2 RT gevccstcwnk oan 
er aaen 540 CHEMO ccccccecsese «GB eee 24 
asctw inane 813 ae 61 i 
sinatnuen 309 SEAS 340 Wal VErGe ...ccce-- 430 
aoe 102 PRE PIMOS 2 ccvcccs 574 Van Dandt .......- 
Sn 263 ees 92 WOOMEIE svcccccsne OE 
muhpdiavien 125 POPE cccccccccsse «UD (Sa 89 
edekeacee 30 PE scccveeecks Se Ee 138 
prasnianatnc 82 aa Fee 74 
mee dea 180 Se Washington ...... 480 
a aakeaa sd 342 Pere Cre ... aaa 8 
paaeniae 1,082 PROGIGIO. .ccccescese «§69E Wharton, ......... 520 
wamiiwas 66 No Gah dg bce ocasacai 62 Wheeler .......... 218 
oeshies 337 eS er WIGMEER,. oc cccccscoe Bet 
ratiik asia 167 DEED seseseecene 40 Wilbarger. ........ 625 
sane . 560 ae 23 c.. jer 10 
chai hears 148 Red River ........ 434 Williamson ....... 2,048 
aura 119 EE Sere. I ccccuscacics, Gee 
eeewnies 164 EN pa wikdieducie | — ase | errr 4 
einer 742 a, ee ee 
Ere 264 Robertson. ........ 27h | a a 
eeemes 71 Rockwall .........- 326 ED © x sicrd: siweiewe 47 
nw eu ae 228 er ee, EE wievsasieateus “aul 
enmeee 516 EE mdiasaceciswacu — ee OS eee 37 
nee Pata NEE wacaidecxesa: ee MURINE csescswcace Bae 
oaeahews 155 San Augustine 7 
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No Magic in Spring Design 


All Types of Spring Can Give Equivalent Results—Semi-Elliptic, Cantilever, 
Etc., Suit Different Circumstances, But May Ride Equally Well 


By A. Ludlow Clayden 


HE idea that a spring had some special virtue because 
it was a cantilever or because it was a three-quarter 
type and so on, has been fairly well exploded. Apart 

from theory, experience teaches that taking any type of 
spring from the simplest to the most complicated, cars can 
be found using the same essentials and yet giving opposite 
impressions as to quality of suspension. There are, however, 
reasons for choosing different sorts of springs, and there are 
a few rules of a rough and ready order which apply through- 
out to spring design. 

The mathematics of springs is a very complicated study 
to the average man. Mathematical experts usually claim 
that any given spring problem is perfectly simple, but en- 
gineers are apt to observe that the deductions of the theorists 
often disagree. The explanation is probably that in spring 
calculations it is necessary to make certain assumptions, and 
those assumptions are largely guesses. It is also noteworthy 
that engineers with really high scientific ability have usually 
been able to combine theory and experience and make cars 
with especially satisfactory suspension. Many engineers 
may lack the mathematical ability; many theorists certainly 
lack the practical experience. 

Effect of Spring Type 

To take a few of the debated points, one of the first is the 
effect of length of spring. Now, a semi-elliptic spring 60 in. 
long is roughly the equivalent of an elliptic 30 in. long or of 
a three-quarter with the two pieces 40 in. and 20 in. each, 
and it is equivalent for this reason. Suppose the maximum 
movement of the axle relative to the frame of the car is 6 
in., this deflection is taken up throughout the length of the 
spring. A semi-elliptic 60 in. long will, when deflected 6 in., 
take a form like Fig. 1. An elliptic 30 in. long deflected 
6 in, will bend as shown in Fig. 2. In the second case the 
total deflection is divided between the halves of the spring. 














Now take two points 10 in. apart on either the 60-in. semi- 
elliptic or the 30-in. half spring in Fig. 2, and it will be 
found that the relative displacement between the ends of the 
10-in. section is the same in either case. In other words, each 
leaf is bent to the same extent by a 6-in. deflection whether 
the spring is a 60-in. semi-elliptic or a 30-in. full pattern. 

This argument, of course, assumes that the upper and 
lower halves of the elliptic spring are the same strength. 
So with the three-quarter spring, it is necessary to propor- 
tion the strength of the 40-in. part and of the 20-in. part, 
so that the resistance to deflection is in proportion, we want, 
in the case of the three-quarter, two-thirds of the deflection 
to take place in the long portion and one-third in the short 
piece, Fig. 3. 

This argument regarding length cannot be extended to 
cover the cantilever design, without some modification. That 
is to say the 60-in. semi-elliptic cannot be merely turned over 
and mounted as a cantilever without a change in detail and 
give the same effect. 

In Fig. 4, suppose a weight of 100 lb. applied at A causes 
the frame to sink 1 in., then 50-lb. pressure on each end 
of the spring brings the frame 1 in. nearer the axle and 
the pressure required to cause this deflection may be re- 
garded as 50 lb. on each end of the spring. Now take the 
cantilever in Fig. 5. Suppose the spring is just the same, 
then if we apply 100 lb. at the center it can be resisted 
by 50 lb. at each end as before. Under these circumstances 
the spring will be bent just as if it were a semic-elliptic, 
but the frame will have come 2 in. nearer the axle instead 
of 1 in., because point B is attached to the axle instead of 
to the frame. This is merely a matter of leverage. If we 
hang a weight from the middle of a bar we can lift it 1 
in. by lifting both ends of the bar the same amount, but if 
we lift only one end of the bar we shall have to raise this 
2 in. to obtain the 1 in. lift for the weight. This means 
that a cantilever spring which deflects, say, 1 in. for each 
100 lb. of load on the car frame, would deflect only % in. 
if mounted as a semi-elliptic. This is only true in a rough 
way, as other considerations may affect the problem; it is 
merely to show what is the essential difference between the 
half-elliptic spring mounted either in the conventional way 
or as a cantilever. 


Advantages of Long Springs 

A long spring will obviously alter its curvature less for 
a given amount of deflection than a shorter spring, since 
the tangent to a large circle approaches more closely to 
the periphery than does a tangent to a small circle. This 
means that the metal of the long spring is less acutely bent 
or that the fiber stress is lower if the plates of the spring 
are the same thickness in both long and short springs. 
The life of a spring, or the time it will last before taking 
a permanent set depends upon ‘the fiber stress; the smaller 
this is the longer the life will be. Thus a long spring 
is better for durability. Another reason for a long spring 
is that it causes less variation in the fore-and-aft move- 
ments of the rear axle relative to the frame. 

With drive through the springs, which is almost universal 
practice to-day, and alteration in the curvature of the front 
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portion of the rear spring will pull the axle forward or 
push it back. The longer the spring and so the smaller 
the degree of bending caused by a given total deflection, the 
smaller will be the disturbance in the relationship of the 
axle to the propeller shaft and the smaller the work thrown 
upon the universal joints in consequence. 


Effect of Flatness and Camber 


Engineers frequently call attention to the fact when their 
cars have springs which are nearly flat with the normal 
load. This is an advantage for two reasons, one when 
the drive is taken through the springs, and another how- 
ever the driving effort is accommodated. Regarding the 
driving effort, consider the two springs shown in Fig. 6. 
The axle A applies a push to the middle of the spring which 
the latter transmits to the frame. If the point of attach- 
ment of the spring to the frame is normally in line with 
the middle point (if A and B are both on the same hori- 
zontal line), the drive has no tendency to distort the spring, 
but if the spring is curved so that there is a vertical dis- 
tance H between the horizontal planes of A and B, then 
the force of the drive tends to increase the curvature of the 
spring, since the point A has a leverage H over the point 
B. Obviously this means that a flat spring does not have 
its “springiness” affected by the additional duty of taking 
the drive, while the curved spring must have extra strength 
to resist the bending tendency of the drive; over and above 
the strength required for supporting the weight of the car. 

Next, a flat spring of the semi-elliptic type is better 
able to resist side stresses, and so is less liable to allow the 
body to roll on taking a curve at speed. This is explained 
by Fig. 7, which supposes a side stress equal to = lb. is acting 
at the spring eyes, then it is resisted entirely by the top 
plate of the spring which it tries to bend in the direction 
of its width; the opposite to the way spring action bends 
it. Obviously it has enormous strength to resist such bend- 
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ing. Now imagine the spring has a camber h so that the 
middle of the top plate is h in. below the spring eyes; then 
the side stress has a twisting leverage h over the middle 
point of the top plate. In other words, the side stress tends 
to twist the spring instead of merely trying to bend it 
laterally. That the spring is much more able to resist the 
bending than the twisting action is obvious. Of course, 
this is considering only side pressure and is not a complete 
analysis of the forces acting, but it suffices to show why a 
flat spring is stiffer sideways than a curved one. 

This is a good place to mention width of spring and its 
effect, for from the argument above it is at once appreciated 
that the lateral stiffness of a spring with wide leaves is 
greater than that of one with narrow ones. 

In considering driving stresses and torque reactions as 
well as in regard to sideways stiffness, it is the top plate 
of the spring that is most important. The other plates 
merely support the top plate from beneath. For example, 
in the case of driving through the springs, suppose the 
top leaf was too thin; then the push applied by the axle 
could cause the top plate to buckle and the other plates 
would have no power to prevent it. Every force passing 


between the axle and the frame of the car must go via 
the spring eyes and so via the ends of the top plate, which 
is why the top plate cannot be less than a certain thickness, 
however thin the other plates may be. 


Effect of Number of Leaves 


The reason for the multiple leaves in a spring is to pro- 
vide friction to damp the free movement or bounce of a 
spring. We could carry a car on coil springs or on springs 
with but one leaf, but such springs would be too lively 
for actual use. Now we can make a spring of a given 
strength from a few thick leaves or from many thin ones; 
some springs in use on automobiles have as few as seven 
leaves and some as many as thirty-two. If a spring con- 
sisting of one leaf is compressed and then released it will 
oscillate till the molecular friction within the steel brings 
it to rest again, just as the friction on the pivot of a 
pendulum will stop its swinging after some lapse of time. 
If the spring consists of two leaves there will be less molec- 
ular friction within the steel, but friction will occur be- 
tween the plates each time the spring is flexed, it is as 
though the pendulum in swinging was touching something 
lightly. The amount of friction is not directly proportional 
to the number of leaves, of course, but it increases as the 
number is raised. 

The action can be regarded another way. Suppose the 
spring is such that a load of 100 lb. will compress it 1 in., if 
the load is applied instantly a spring with no friction will 
compress instantly. By virtue of this compression the load 
applied acquires kinetic energy which carries the spring be- 
yond the 1-in. compression, the spring then rebounds and the 
action continues indefinitely. If the spring has several 
plates so that there is frictional resistance to flexion, but is 
still of the same strength so that 100 lb. will compress it 
1 in., the kinetic energy of the movement during the com- 
pressing action is absorbed by the friction. If the friction 
is enough the kinetic energy will be absorbed entirely during 
1 in. of movement so that there is no rebound till the load 
is removed; such a spring is said to be “dead beat” in 
scientific jargon. 

Reaction when the load is removed has just the same 
effect on the spring as does the application of the load, so 
a multi-leaf spring which is dead beat, or partially so, on 
compression, is also dead beat on rebound. 

There is another beneficial action due to the use of a 
large number of thin leaves, and this is that the life of the 
spring is increased. A flexible cable made up of many 
strands of wire can be bent tens of thousands of times, per- 
haps, while a single solid wire of equal strength might not 
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be bendable at all without breaking. So with the spring 
leaves, the length of the spring determines the arc to which 
it will be curved by a load put upon it. In Fig. 8 two 
pieces of material are shown bent to the same curve, with 
an outer radius R and an inner radius r. The normal length 
of each plate when flat is equal to the length of the bent 
plate measuring along the center line of the plate, other- 
wise along the arc midway between FR and r marked S in the 
sketch. This is equivalent to taking the straight strip and 
pulling out the top while compressing the under part as 
shown in Fig. 8. The normal length is L, the length of 
the top when pulled out or bent is L + x and the length of the 
underside . —x, we have, by bending the plate stretched 
half of it x in and compressed half of.it x in. Now with 
the thin plate the difference between R and r is much less. 
If the thin plate has a normal length L as before its upper 
and lower sides when bent will be L + y, and L — y, and y is 
obviously much smaller than x, meaning that the material is 
much less strained in the thin plate than in the thick one by 
being bent to the same arc of a circle. This means that 
the thin leaf spring will take much longer to “tire” than the 
thick leaf, that it will retain its strength longer, other things 
being equal. 

The limitations in making thin leaf springs are mechanical. 
Firstly, as explained before, the top plate must be thick for 
reasons unconnected with its spring action. Also the thin 
leaves are more troublesome to make than the thick ones, 
as they cool more rapidly between the time they are taken 
from the furnace and the time they are bent and plunged in 
oil to cool. This process is conducted very accurately, but 
it is only possible commercially to handle leaves of appreci- 
able thickness. One could not, for example, make a motor 
car spring with 100 leaves, though about a third of this 
number is possible. 

Another drawback is that a multi-leaf spring of a given 
strength is heavier than one with few leaves. Because the 
metal is less severely strained by bending, ten thin leaves 
of equal weight to five thick ones will not make as stiff a 
spring. The extra weight and the extra number of opera- 
tions in making a thin-leaf spring cause it to be more expen- 
sive than a spring with thick leaves. At present the thin- 
leaf type is only a little more than experimental. Springs 
with thirteen or fourteen leaves are not unusual for heavy 
cars, but whether twenty or thirty leaves will become common 
cannot be decided yet. 





Why Axle Weight Is Important 


Despite many arguments in the past, it is now generally 
agreed that a small unsprung weight improves the spring 
action of a car if everything else is unchanged. This can be 
explained by following along the line of argument used in 
connection with the effect of many leaves. Suppose the axle 
is lifted by a bump in the road a distance of 6 in., the 
ideal spring will absorb all the force of the blow and will 
not allow the body of the car to be raised at all. Now, if 
the spring has a strength of resistance equal to 100 lb. per 
inch of compression, a force of 400 lb. is necessary to com- 
press it 6 in. Now, 6 in. is half a foot, so that the amount 
of work put into the spring by the lifting of the axle is 
200 ft. lb. If the bump is merely a ridge leading up to a 
higher level on the road, the 200 ft. lb. will be partly absorbed 
by friction in the spring and partly used up by slowly lift- 
ing the body of the car till its distance from the axle has 
become normal again. 

Now, if the bump is followed by a drop, as usually happens, 
no part of the 200 ft. lb. should be absorbed by lifting the 
body of the car, instead it must be used up completely. The 
compressed spring, when the wheel is at the top of the bump, 
contains 200 ft. lb. of energy which must be dissipated some- 
how, and the only way to absorb it is to use it up in fric- 
tion within the spring or in some shock-absorbing device. 
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(This, like several other illustrations chosen, is not strictly 
true scientifically, but the error does not affect the point 
which it is desired to bring out.) 

So far, an amount of energy equal to 200 ft. Ib. has been 
considered because this is the amount of work necessary to 
compress a 100-lb.-per-inch spring a distance of 6 in., but 
actually the amount of energy put into the spring is greater 
than this. In rising up the 6-in. bump, the weight of the 
axle has been raised half a foot, so, if the axle weighs 200 
lb., an amount of work has been done equal to 100 ft. lb. 
This does not affect the spring, but something which arises 
from it does. In running up the bump the axle acquires an 









N interesting device for securing an automobile during 

shipment in a freight car has been invented by E. F. 
Martin of New Orleans, La., patent No. 1,102,773. The 
attachment is fitted in the automobile freight car and is de- 
signed to prevent the car from movement either longitudinally 
or laterally in the freight car and also to prevent any 
undue wear of the tires or dents in the rims while in transit. 
The mechanism is also so arranged that it can be moved out 
of operative position below the floor of the car to prevent 
interference with other freight when it is carried. 


The freight car is provided at each side of the floor with 
a longitudinally extending opening and these openings are 
normally closed by a series of doors which swing upward- 
against the inner face of the side of the car or downwardly 
against the floor. These doors are closed under normal con- 
ditions and when they are closed the car does not differ from 
the ordinary freight car and may be used for other purposes 
than for automobiles. The supporting and clamping mecha- 
nisms for the four wheels of the automobile are connected 
with a rod which is located lengthwise in the car and held in 
fixed position. The supporting mechanism swing about 
these rods and when raised into position to hold an au- 
tomobile each one comprises a substantial U-shaped sup- 
port consisting of a body A with arms B and a lug C which 
hold the members supported to the rod D. In addition there 
is a U-shaped part E which swings upward and around the 
tire holding it firmly in position. 
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Device for Increasing Security in Shipping Cars 
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upward velocity, and, if the bump is very sharp, the kinetic 
energy stored up in the axle by the time it reaches the top will 


be sufficient to make the tire leave the ground. In order to 
prevent the wheel from lifting, the spring must absorb the 
kinetic energy of the axle in addition to absorbing the 200 ft. 
lb. due to its own compression. Kinetic energy is a product 
of mass and velocity, so if the bump is the same size and 
the speed of lifting the same, a heavy axle will have more 
energy stored in it on reaching the top of the bump than will 
a lighter axle. Since this energy has to be absorbed by 
the spring it will be apparent that the spring has less work 
to do when the axle is light than when the axle is heavy. 






































Martin device for adding to the security of automobiles in shipment on freight cars. 
stress in any direction 


Slade Devises Adjustable Clutch Inserts 


The invention illustrated above has recently been patented 
by Marshall P. Slade, Mount Kisco, N. Y., its idea being to 
provide a cork cushion for a cone clutch in which the corks 
can be renewed easily. Each cork is mounted in a sheet metal 
“cartridge” which can be screwed into place from the inner 
side of the cone. Shims can also be provided in the form of 
washers to allow the cork to be adjusted without renewal. 
The advantages of such a device as this are manifest, from 
the standpoint of both economy and convenience. 
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This clamps the wheels and holds the car against 
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Kerosene Standard Tractor Fuel 


Bennett Carbureter One of the Most Successful in Use and Fitted to 
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Many Tractors—Design Based Upon Correct Principles 


ticle in which the major difficulties in carbureting 

kerosene were described, and it was pointed out how 
the various requirements for proper vaporization conflicted, 
making the design of a carbureter vastly more difficult than 
that for a gasoline instrument. One of the difficulties which 
have been among the troublesome ones is that more heat is 
required for vaporizing when run- 
ning the engine at low throttle than 
running at full power. This means 
that when we have the _ greatest 
amount of exhaust heat available we EF 
want least, and vice versa. 


"| AUTOMOBILE for March 30, 1916, contained an ar- 
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Heat at Two Places 


The Bennett carbureter, made by 
the Wilcox-Bennett Carbureter Co., | 
Minneapolis, Minn., is now being used 
on a great number of tractors as El 
standard equipment, and this instru- 
ment is constructed to take care of the 
peculiar heat requirements of kero- 
sene. Briefly, heat is applied at two 
places. The main air has a variable 
temperature, decreasing as the load 
increases. The sprayed kerosene, 
mixed with the main air, then passes 
through a chamber which is kept at 
a fairly constant, high temperature 
by the exhaust, and after this cold M 
air is added in quantities depending 
upon the suction prevailing at the 
moment. 

Referring to the sectional drawing, 
the air enters at A, passes around 
the pipe E, which is the outlet for 
part of the exhaust of the engine, and gets beneath the 
nozzle through the holes B. Then the air passes upward 
through vertical holes around the jet and up into the cham- 
ber C. This chamber is surrounded by the exhaust gas en- 
tering at E and passing out at El. D is not a valve, but 
merely a bridge piece, so the air mixed with the sprayed 
kerosene goes from C directly to the throttle. 

As soon as the suction increases, as when the throttle 
is opened, the flat valve F begins to lift. This operates 
the lever G and raises the spindle H, thereby enlarging the 
kerosene nozzle, which is adjustable for permanent setting 
by the threaded needle valve K. 


eaa6 











A Dashpot Feature 


Now, right at the bottom of the carbureter there is a 
small hole L which lets in air under the little double piston 
M, and when the suction is strong enough, the double piston 
lifts and so closes the holes B. When the piston has risen 
high enough to close the holes B the hot air is cut off 
altogether by the rim’ of the upper part of the piston, but 
enough cold air to spray the fuel enters through L and gets 
to the nozzle through holes in the head of the upper part 
of the double piston. It will be noticed that the air valve 


Section through the 
which is designed for the use of gasoline, 
kerosene, alcohol and distillates 


F has its stem carried down into a kerosene well at the 
bottom of the float chamber, this acting as a dashpot. Also 
adjustment of the amount of expansion of the fuel jet in 
proportion to the air valve lift can be made by the screw P. 

The effect of these different mechanisms is that, at low 
speeds, the hot air starts the vaporization of the kerosene, 
which is completed by contact of the mixture with the hot 
walls of the chamber C. When the 
engine is running hard, the chamber 
would get so hot that cracking might 
occur, therefore the hot air supply is 
~ cut off to allow the original mix- 
ture to enter C while cold. Actually 
in normal working it is stated that 
/ the gas leaves the carbureter at the 
throttle at 230 deg. Fahr. when idling 
and at 110 deg. Fahr. when at full 
load. 





Automobile Possibilities 


So far this carbureter has not been 
applied to automobile work, but ex- 
clusively to tractors, where it is in 

| use on engines with two and four 
cylinders. Of course, the idling speed 
of a tractor engine is higher than 
that of an automobile motor, and the 





B maximum speed is much lower, which 
means that the range is smaller, but 

| F the principles of the Bennett carbu- 
reter seem so closely in accord with 

4 theory that it should not be difficult 


to design a modification which would 
suit automobiles. 

For starting purposes gasoline is 
fed to the carbureter instead of kero- 
sene, a small tank of the lighter grade fuel being carried 
for this purpose. With most engines a few minutes running 
heats the vaporizing chamber sufficiently to allow a change 
over to be made to kerosene. 


Bennett carbureter, 


Kerosene Increases Heat 

Mr. Bennett states that he finds the power of the kerosene 
explosion is sufficiently greater than that of gasoline to make 
it advisable to use a compression for kerosene rather lower 
than would be right for gasoline. The compression ratios to 
give definite explosion temperatures and pressures with 
gasoline are fairly well known, and kerosene needs a little 
less compression to keep the explosion pressure the same as 
with gasoline. The effect of introducing a small quantity of 
water with the gas is equivalent to reducing the compres- 
sion, as the steam which is formed on explosion abstracts 
some heat from the charge and so lowers the maximum pres- 
sure at ignition. 

In operation on tractor engines the Bennett carbureter gives 
full flexibility and there seems to be no smoke at low speeds, 
the engine idling just as well, when warm, on kerosene as 
on gasoline. On opening the throttle there is no hesitation 
or choking, the engine gets away without any symptom to 
show that the fuel is of heavy grade. 





Four Body Styles—Other 


31, with a 48-hp. valve-in-head Ferro engine, and 

supplied in four attractive open-body styles will lead 
the Jackson line for next year. Outside of the change in 
power plant, the car is characteristic, and has the well-known 
full elliptic springs. The wheelbase is 118 in., and tires are 
34 by 4 non-skid rear. 

The three present models, two eights and a four, will be 
continued without change. 

The price of the new model is in between that of the 
other two eights. It sells for $1,295 as a two or five-passen- 
ger. The four-passenger is $1,395, and the seven-passenger 
$1,370. 

These figures are slightly higher than the five-passenger 
eight, which is continued at $1,195, and considerably below 
the seven-passenger eight at $1,685. The four-cylinder model 
lists at $985. 

The bodies for the new chassis are decidedly modern and 
are attractively painted, the color combination being light 
maroon with black running gear and fenders. 


TT: new eight announced in THE AUTOMOBILE for Aug. 


Wire Wheels on Four-Passenger 

All have tilted windshields, five and seven-passenger cars 
have a double cowl and the body rim is rolled in. Divided 
front seats and a sloping deck characterize the four-passen- 
ger, which has wire wheels as standard equipment. 

The chassis is built of standard parts and the design is 
mainly conventional. The motor is combined with a Borg 
& Beck plate clutch and a three-speed Covert gearbox. The 
clutch is a departure in Jackson construction in that the 
other models have leather-faced cones. 

The motor is a 3 by 3% in. and develops its maximum 
of 48 hp. at 2400 r.p.m. The formula rating is 29 hp. and 
the piston displacement is 198 cu. in., which gives 0.246 hp. 
per cu. in. of piston displacement. 


Intake Manifold and Water Outlet Combined 


Both blocks of cylinders and the upper half of the crank- 
case are cast in one piece and the cylinder heads are de- 
tachable. Intake manifold and water outlet header are com- 
bined, the latter forming a jacket around the former; this 
not only gives a simpler construction, but also provides heat 
for the mixture. The manifold is arched and the carbureter 
is suspended from the center. Condensation cannot settle 
in the manifold but must run to one cylinder block or the 
other, thus loading is prevented. The generator is placed 
at the front of the V, and the ignition distributer at the rear. 
The exhaust pipes are on the outside. 


Generator Is Belt-Driven 

A feature of the design is that, although the valve-in-head 
construction is used, the valves are completely inclosed, yet 
they may be adjusted or the rockers may be oiled without re- 
moving the covers. This is due to the peculiar valve con, 
struction. The rocker is a steel pressing and has a cup at 
its center which fits over a ball-ended stud mounted in the 
head, which is adjustable from the outside, and by moving 
it in or out, the proper clearance between the rocker and 
the valve may be obtained. The ball joint is oiled by a wick 
which is placed in a hole drilled in the center of the stud. 

Carbureter is a Zenith duplex, to which gas is delivered 
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New Eight To Lead Jackson Line 


48-Hp. Valve-in-Head Engine in Chassis Offered with 
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Three Models Continued 


by the Stewart vacuum system. Starting and lighting are 
supplied by Auto-Lite units and ignition is by Remy dis- 
tributer. The generator is driven by a 2-in. flat belt from 
a pulley on the crankshaft and adjustment is obtained by 
raising the hinged platform which carries the generator. 

A two-blade fan is mounted on the front end of the gen- 
erator shaft, and cooling is by thermo-syphon in conjunction 
with a vertical tubular radiator. 

The crankshaft has three main bearings of 1 9/16 in. 
diameter, the lengths varying from 2% to 3 in., and con- 
necting rod bearings are 1 9/16 in. diameter. The forked 
type of connecting-rod is used. The wristpins are bronze 
bushed. 

Pistons are cast iron and have three Wasson rings. The 
pistons are slightly relieved on the wristpin sides. The wrist- 
pins are held in place by a setscrew and cotter pin. The 
clearance between piston and cylinder is 0.003 in. 

The camshaft carries an independent cam for each valve 
and is mounted on three bronze bearings. It is driven by 
helical gear, and roller valve lifters are used. Valves have 
a mean diameter of 1% in. with a total lift of 0.326 in. 


Pressure and Splash Oiling 


Lubrication is combined pressure and splash feed. The 
crankshaft and connecting-rod bearings are pressure fed. 
The gear oil pump mounted at the front of the motor pumps 
the oil through a regulator and thence through the hollow 
crankshaft to all the bearings. The suction line of the pump 
is on the right side of the motor and feeds the oil through a 
screen in the bottom of the pan directly to the pump. 

The pipe line on the left side of the front engine gear 
cover leading to the oil regulator is the main oil pressure line. 
In order to prevent excessive pressure in the system a relief 
valve is interconnected with this line, which starts to open at 
a comparatively low pressure and throws the oil on the 
engine gears. This valve is placed on the top of the gear 
cover, and in case the oil gage does not register it may be 
found that dirt is interfering with its operation. 

Hyatt roller-bearings are used throughout the gearbox. 
The shifting lever is a ball and socket type mounted in the 
gearcase cover. Carried on one side of the gearcase is a 
single-cylinder Stewart air-pump which may be thrown in 
action by a lever in a pocket in the floorboards. This pocket 
also carries the air-holes. 

The driveshaft has two universals and both torque and 
driving strains are transmitted through the springs. 

The rear axle is a Salisbury floating design with spiral 
bevel drive giving a 4% to 1 ratio. Brakes are internal and 
external 12 by 2 in. Bearings are Hyatt, New Departure 
and Gurney. The front axle is an I-beam made by the same 
concern. 


New Tire and Tank Support 


A new support for the spare rim and gasoline tank has 
been devised. It consists of two horizontal channel members 
overhanging the rear cross member. The tank is suspended 
from these and the rim carrier is bolted to their ends. They 
are solidly anchored in the frame, extending forward to form 
diagonal reinforcing or gusset members for the frame. 

A new door-lock has been designed which is extremely easy 
to operate under all conditions and yet is simple in eonateee- 
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Details of the New 
Jackson Eight 






































PF ieietring at the left is the engine 

with the right block in section. 
Note the oil regulator with needle 
valve control mounted in front of 
the left block. This is illustrated 
in detail in the center. At the right 
the clean design of the power plant 
is brought out. The cylinder heads 
are detachable and the intake 
manifold and water outlet header 
are combined. 


At the left are illustrated the 
substantial rear construction, tire 
carrier, fuel tank, etc., with the 
power tire pump mounting imme- 
diately to the right, 


Below is the chassis in plan 
view, showing taper frame, com- 
pact power plant and mounting of 
storage battery. 
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Upper—Touring body on the new Jackson eight chassis selling 
at $1,295. Middie—The four-passenger cloverieaf at $1,395. 
Lower—Two-passenger roadster at $1,295. All have tilted 
windshields and rolled-in body rim. Wire wheels are fitted as 
standard equipment on the four-passenger 
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tion. It is operated by a button which is flush with the up- 
holstery and consequently cannot catch the clothing of pas- 
sengers getting in or out. An advantage is that pushing the 
button and opening the door is one movement, and it takes 
very little pressure to operate the button. The catch on the 
lock rotates instead of sliding, as is usually the case. It is 
pinned to a short rod and the position of these two members 
is such that they are just over dead center and the catch 
cannot be moved. When the button is pressed these two 
members are thrown off dead center and the catch opens. 

The four-cylinder car known as model 34A is made as 
a five-passenger touring or two-passenger roadster. It has 
a unit power plant consisting of a 3% by 5-in. L-head block 
engine, cone clutch and three-speed gearbox. 

Schebler carbureter and Stewart vacuum system are used; 
ignition is supplied by a Connecticut distributer and starting 
and lighting are Auto-Lite units. A centrifugal pump is 
used for circulating the cooling water. The wheelbase is 
112 in. and tires are 32 by 4, with non-skids in the rear. 

The smallest eight is also made with a two or five-pas- 
senger body and the largest eight with a seven-passenger 
body. The former has a 2% by 4%-in. engine and the latter 
3% x 4%-in. The specifications are the same as for the four 
except that the largest eight has 124-in. wheelbase and 34 by 
4% tires. 

The stock color for the four is Brewster green with black- 
enameled hood and fenders. The smallest eight is dark 
green and the largest eight dark blue, both with black enam- 
eled hood and fenders. 

The equipment is complete, consisting of one-man top, Col- 
lins curtains, with curtain openers on the doors, rain-vision 
windshield, Stewart speedometer driven from the transmis- 
sion shaft, etc. All three eights are equipped with a tire- 
pump and the four is designed so that a pump may readily 
be attached. 


Red Cross Truck for New York Militia 


APABLE of traveling 72 hr. in a desert without replen- 

ishing its supply of gasoline, oil or water the special 
2-ton Jeffery Quad shown in the illustration was recently 
presented to the New York National Guard by Mrs. Cornelius 
Vanderbilt of the American Red Cross Society. The vehicle 
has been shipped to the Mexican border by express, together 
with six Trailmobiles, each of which is fitted with stretchers 


to accommodate four wounded men. The vehicle will be 
manned by two drivers, six nurses and two doctors, The 
cruising radius of the outfit will be more than 400 miles, the 
additional gasoline necessary being taken along in steel 
barrels slung from the body platform on both sides of the 
truck, as illustrated. In all, 134 gal. of gasoline, 20 gal. of 
lubricating oil and 300 gal. of fresh water are carried. 
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Eynon Heavy-Fuel Carbureter Uses 
Electric Heat 





401 


No More Parts Than in the Conventional Gasoline Type of Instrument—Complete 
Gasification Claimed Even with Alcohol or Heavy Distillates 


have been in some time, there is no lull in the ac- 

tivities of inventors all over the country who are 
working on a feasible scheme for burning the heavier grades 
of fuel in automobile engines. In all of the carbureters in- 
tended for this purpose, now coming through, there are two 
tendencies which are distinctly observable. These are the 
positive preheating of fuel and air, and a well-defined means 
of breaking up the fuel into globules. 


LTHOUGH gasoline prices are lower now than they 


Electric Heating a Feature 

One of the latest of these, the Eynon carbureter, to be 
made by the Kerosene Carbureter Co., Cleveland, Ohio., 
exhibits both these tendencies to a remarkable degree. The 
heating feature is particularly interesting because it is elec- 
tric. This is not the first time that electricity has been 
applied to the vaporizing medium, but it is one of the first 
attempts to make the electrical feature a unit part of the 
carbureter itself and to be a factor in producing the explo- 
sive mixture. The use of electric heating is, of course, 
due to the fact that it is independent of the engine. Where 
the engine is started on gasoline and then operated on kero- 
sene, the exhaust heat is naturally available. 

In starting on the heavier fuel, as is intended to be done 
with this instrument, electric heat is immediately available. 
it is simple, and since the passages to be heated are small, 
only an unimportant amount of current need be consumed. 
The total number of parts in the Eynon carbureter number 
about fifty, or about the same as in the ordinary gasoline 
instrument. 

The electrical device consists of an ordinary spark splug 
inserted in the upper part of the mixing chamber and at- 
tached to the battery which operates the spark plugs in the 
engine. The spark plug heats an electrical resistance wire 
which is wrapped around an asbestos wicking saturated with 
kerosene. The vapor from the kerosene in the wick is ignited 
immediately when the current is passed through the spark 
plug, thus providing for the instant starting of the car. 

When the engine is effectively started this electrical heat- 
ing element is discontinued, combustion in the mixing cham- 
ber continuing because of the air and finely divided kero- 
sene passed in. By a system of choke plates similar in 
operation to the gauze of a miner’s lamp the flame in the 
mixing chamber is prevented from extending beyond the 
carbureter into the engine. Only about 4 per cent of the 
vapor is consumed in the mixing chamber, it is claimed, due 
to a limited supply of oxygen and the speed with which the 
vapor passes through the carbureter, the rest passing the 
baffle plates in the form of a hot gas. The gasified oil is 
then mixed with air drawn through an auxiliary valve with 
4 constant opening, and is then passed into the cylinders. 
Combustion is said to be clean with practically no carbon 


formation. 
Breaking Up the Kerosene 


The method of breaking up the kerosene is interesting. 
The kerosene passes through the ordinary type of float mech- 
anism, flow being regulated by the suction of the cylinders 


at atmospheric pressure, and spreads out in a thin film be- 
tween horizontal plates, around which air passes. These 
plates are pierced by numerous small holes, the upper plate 
having holes of a larger diameter than the lower one, which 
gives a pulverizing effect to the fuel. The inventor says: 

“This method of carburetion secures complete gasification 
not only of the lighter distillates of petroleum but also of 
the heavy distillates, such as all grades of alcohol, kerosene 
and crude oil. The true gas I obtain from the heavier 
distillates is secured at atmospheric pressure and is a gas 
of a different character than is produced by any process with 
which I have heretofore been acquainted in that for a long 
period it will not condense at the ordinary atmospheric tem- 
perature. 

“This gas when further mixed with air is highly explosive 
and leaves little or no carbon deposit in the cylinders. By 
use of the heating step in connection with the preliminary 
mixing it is not necessary to use the light distillates for 
starting the engine to raise the temperature of the working 
parts. Gasoline and other light distillates may be gasified 
without the use of the heating step.” 
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Sections through the Eynon heavy-fuel carbureter, showing 
connections for electrically heating the fuel 
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.S. Trucks in Mexico 


A White truck train with the troops In 
Mexico, traveling in characteristic single 
file along a road paralleling the railroad 





Above—Riker tank truck adopted by the War Department for carry- 
ing water and gasoline 


Below—Mexican assisting U. S. officers who are stuck in a mudhole 
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By J. Edward Schipper 


EXICO is doing the automobile industry a 
good turn. Even the activities of the per- 
nicious and elusive Villa have boomeranged to the 
benefit of a business which has seized some odd 
stepping stones in its upward climb. It remains 
for Mexico, however, to put the finishing touch by 
showing us very clearly what the limitations of 
our trucks are, and just what they can do with the 
odds all against them. 

Every once in a while a story leaks through which 
shows that things are not as rosy for our motor 
transport on the Southern frontier as some of the 
more interested parties would like all hands to be- 
lieve. Stories of broken wheels, broken springs, 
discarded engines and destroyed chassis are mingled 
as a piquant sauce with other stories of remarkable 
accomplishment, showing that smiles are being well 
mixed with tears along the Rio Grande. 


’ The Governor Problem 


To give an idea of the problems which confront 
those in charge of a truck company, nearly every 
one along the line is wishing for an invention which 
would govern a truck on a smooth road and take 
the governor off when it came to rough going 
through mud holes, etc. In the early days along the 
line, the main idea which possessed those in charge 
of the trucks was to conserve the vehicles as much 
as possible. Naturally some very strict regulations 
were made regarding governors and it meant a 
man’s job if he were caught removing or tampering 
with the device. 


Speeding on Good Roads 


It is not difficult to picture the chagrin of a man 
who is stuck in a mud hole a great many miles 
from camp, unable to get through simply because 
he could not pull the pin out of his governor. They 
are being removed now, and the result is that human 
nature, or at least human nature as always shown 
by a driver, especially in khaki, is asserting itself 
along the better highways. The cars are being 
driven too rapidly in a great many instances. 

How to employ momentum scientifically and with 








ee 





September 7, 1916 





AUTOMOBILE 





PE SP, 





Note the alkali dust thrown up by the wheels of the 
truck. This is a White truck train 


skill is the first lesson that is learned by all the 
rookie drivers. If a car stops in a difficult po- 
sition, the difficulties are infinitely more than if 
the car kept going. The result of this is a great 
tendency for the driver to enter a bad stretch 
with a rush and dash, to carry the car through. 

In some parts of the country where trucks 
have been used the stresses have been extra- 
ordinarily severe. This has been shown in frame 
distortion which has had its reflection through- 
out the entire car. Trucks which stand up on the 
roads in ordinary commercial practice, soon suffer 
from the extraordinary duties imposed in a coun- 
try where the roads are roads in name only. The 
distortion of the frames has resulted in loose 
bodies and very often it occurs that the engines have become 
loose in the frame. Yet with all this difficulty and 
terrific stress, the trucks have done the work which they 
were sent down there to do. The point is that here is 
where each weak point is found out. It cannot be discovered, 
and the border work has become the greatest school of truck 
design that could ever be invented. What racing is to pas- 
senger car design, border work is to truck design. 

There are a great many holes as well as a great many 
trucks, and the hole and truck combine to form a situation, 
at frequent intervals. It does not do a truck any good to 
race the engine up to a very high speed and then to let the 
clutch in suddenly, to get out of a mud hole. It is better 
to have a very low gear ratio to pull the truck out of the 
hole and this method is successfully employed on some of the 
later shipments of trucks. In other words, it is necessary to 
have high available torque at low speeds in order to over- 
come the road conditions. 


Alkali Dust Causes Wear 


If some device could be applied to thé trucks for washing 
the air before it enters the engine it would be of advantage. 
As it is now, the alkali dust enters the cylinders and not only 
acts as an abrasive, but it seems to have an actual chemical 
action on the lubricating oil. Its action on the lubricant, 
whether chemical or mechanical, is certainly enough to cause 
rapid disintegration of the engine parts. 

Springs naturally show the reflection of road conditions 

















Field generator and tractor with searchlight used by the U. S. Marine Corps 


very quickly and there has been the normal amount of 
spring breakage, as would be expected. The cars that have 
been shipped down to the border have been in general 
equipped with the standard springs. As has been commonly 
observed in spring breakage, the fracture generally occurs 
on the rebound. It is quite possible that a large number 
of the spring breaks could be prevented by simply keeping a 
closer watch on the spring clips. These are bound to work 
loose and the spring is then deprived of a large part of its 
unit strength. 


Racking Is Severe 


It must be remembered that all the cars on the border, 
whether they are passenger cars or trucks, are submitted to 
a continual pounding and racking. Drivers say that the first 
few days in the seat of a car on the border is worse by far 
than learning to ride horseback. One reports that after 
riding several miles in an officer’s touring car, he was unable 
to walk without stooping for 3 days. There have been many 
cases where a man sitting in the back of a touring car with 
the top up have been bounced so that their heads nearly went 
through the top material. It is necessary to hold fast to the 
top irons generally and a speed of more than 25 m.p.h. is 
rarely attained. 

Every weak spot in a car is soon found out, and the manu- 
facturers who have trucks on the border are making a mis- 
take if some one from the engineering department is not 
watching developments. 
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Great Kerosene Activity in England 


Government Reduction of Gasoline Supply Compels 
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Development of Heavy Fuel Carbureters—One New 
Device Utilizes Jet of Exhaust Gas to Spray Fuel 


By A. Ludlow Clayden 


HE British government has recently introduced a system 
J i of supplying gasoline which has compelled every user 
to state the quantity he will require per month. When 
all the returns were in, the government issued tickets author- 
izing individuals to purchase a maximum quantity of gaso- 
line (usually about 30 per cent of the amount applied for). 
These tickets remain in force for a period of 3 months en- 
titling the purchaser to so much per month, if he is able to 
buy it. This means that every time a purchase of gasoline 
is made the quantity is to be checked off by the vendor and 
as soon as the recipient’s card has been exhausted he can 
obtain no more until the end of the period. 

A natural result has been the creation of tremendous in- 
terest in means for burning kerosene, the sale of which so 
far has been in no way restricted. To give an idea of the 
situation it may be mentioned that many owners of 30-hp. 
cars have been allowed 12 gal. or less of gasoline for the 
whole period of 3 months. 

Gasoline in normal times has sold in England for approxi- 
mately 30 cents a gallon and this price has not been high 
enough really to stimulate kerosene investigation. Now, how- 
ever, that the alternative is kerosene or no motoring, the 
situation has been changed very greatly. 

It is, of course, easy for users of automobiles in this coun- 
try to be philosophic over the troubles of people on the other 
side of the Atlantic, but it seems probable that mankind in 
general will benefit very greatly from the restrictions im- 
posed by the British government. The rising price of gaso- 
line in America has stimulated investigation of the possibili- 
ties of kerosene but the encouragement now offered indi- 
rectly by the British government is a hundred times as 
strong. 


Two Interesting Systems 


The British automobile journals for the past few weeks 
have been filled with descriptions of kerosene carbureters and 
similar devices. It is noticeable that very many of these 
have originated in America and are already fairly well known 
on this side of the water. There have, however, recently 
been described by the Commercial Motor (London) two in- 
struments which differ considerably from the majority of 
kerosene-burning carbureters. The first of these is the Halli- 
day carbureter, which uses a water supply designed to 
moisten the air and to produce steam in the cylinders. 

In describing the operation, the Commercial Motor says: 

“Among the troubles encountered in burning kerosene in 
engines designed for gasoline are: excessive use of lubricat- 
ing oil, owing in part to the higher temperature necessary 
when kerosene is being used; failure of lubricant because the 
kerosene has not been properly vaporized, or because it 
has again condensed in the cylinders and liquid kerosene has 
run down past the pistons into the crankcase, eventually 
thinning the lubricant to such an extent that it fails to act; 
excessive carbon deposit, and a tendency to knock on very 
little provocation. 

“The outstanding feature of the Halliday carbureter, 


whereby it is claimed that these troubles are effectively 
eliminated, is the utilization of a jet of steam to accompany 
the ingoing charge of air and vaporized kerosene. It is very 
ingeniously designed, as a reference to the illustration will 
help to confirm. Briefly, the device consists of two float 
chambers, one containing gasoline, for starting purposes, 
and the other kerosene, both connected to the same jet, 
with a cock adapted to divert either fuel to the orifice as 
may be required. This jet is situated within a narrow ven- 
turi-shaped choke tube, of such a size that at slow speeds a 
fairly rich mixture is provided; at high speeds, the spring- 
controlled extra air valve dilutes the charge. 

“So far as will be seen, the device differs but little from 
several other two-fuel fittings which we have hitherto de- 
scribed. The novelty consists of an additional jet to which 
water is supplied. This jet is situated in another choke 
tube controlled by a small throttle valve. The connections 
to the carbureter are so arranged that when gasoline is 
being used the small extra throttle valve is shut, but on 
the kerosene’s being supplied, then this throttle valve is open, 
according to the strength of mixture required. From the 
water jet, an additional pipe runs to the main engine induc- 
tion manifold, so that a percentage of moist air is carried 
into the cylinders with each charge. To this feature must 
be credited the efficiency of this carbureter. The effect of the 
inclusion of moist air in the charge is to cool it somewhat 
and thus allow a greater volumetric efficiency on the induc- 
tion stroke. On explosion, the moisture in the air is con- 
verted into steam, the extra pressure thus obtained providing 
additional power, and cushioning the explosive effect. 

“A new company has just been formed to proceed with 
the manufacture of this carbureter on a large scale. The 
name of the company is the Halliday Carburetter Co., Ltd., 
with temporary offices at Broad Sanctuary Chambers, West- 
minister, London, S. W.” 


Uses Exhaust for Spraying 


The second instrument is called the Cairns Hevfuel Gasifier, 
which seems to operate on an entirely novel principle, the 
following being the Commercial Motor’s description of the 
action: 

“The Cairns Hevfuel Gasifier incorporates the feature, 
not hitherto described, of an exhaust gas injector, some of 
the spent gases being mixed with the fuel. On theoretical 
grounds one would be justified in casting doubts on the effi- 
cacy of such a proceeding. We have, however, already in- 
vestigated privately the merits of one carbureter in which 
this is accomplished, and in the Cairns device, although ex- 
haust gas is re-admitted, the quantity is very small. 

“We have not been able to make a test of this carbureter, 
and can only repeat, therefore, the claims of the inventor 
as to its capabilities. He particularly emphasizes the fact 
that the heavy fuel is thoroughly vaporized and does not re- 
condense; furthermore, that maximum heat and velocity with 
a minimum quantity of exhaust gas is utilized. Its fit- 
ment necessitates, as is now generally understood, the addi- 
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tion of a small supplementary tank 
for gasoline, utilizing the main res- 
ervoir for kerosene. 

“The device consists of a kero- 
sene float chamber and jet, a muff 
round the exhaust pipe, and cen- 
trally disposed inside this muff a 
tube inserted into the exhaust pipe, 
which serves to collect a _ small 
quantity of the spent gas, and di- 
rects it across the jet. Reference 
to our illustration will enable the 
reader to grasp the general ar- 
rangement of the fitting. It will 
be noted that it is entirely addi- 
tional to, and separate from, the 
standard gasoline carbureter, in- 
terference with which is avoided, 
except that the connection from 
the kerosene carbureter is made 
to the main air inlet of the gaso- 
line carbureter. 

“In action the device provides 
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that the blast of hot gas at high 
velocity is driven across the top 
of the fuel jet, atomizing and va- 
porizing the kerosene. A_ small 
amount of air for preliminary dilution purposes is drawn 
in by the injector action of the nozzle, not sufficient, however, 
to give a combustible mixture, but providing a gas rich in 
fuel. This rich mixture is taken through a flexible pipe, 
which is covered with non-conducting material, to the main 
air inlet of the gasoline carbureter, where provision is made 
for further dilution by means of an extra air control. The 
erdinary gasoline carbureter throttle-valve is utilized to 
regulate the supply of gas to the engine. It is claimed that 
the user can change over to heavy fuel after a minute’s 
running of the engine on gasoline. We understand that 
the inventor, Thomas Walker Cairns, of 2 North Road, 
Birkenhead, England, will consider an arrangement to man- 
ufacture commercially in quantities.” 

This seems to be a particularly interesting device but it 
is not obvious what will be the effect of speed or load upon 
the operation. In a kerosene vaporizer more heat in pro- 
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Halliday carbureter and vaporizer in detail. This device has a water supply as well as one 
for kerosene. The two bowls are for kerosene and gasoline 


portion to the amount of kerosene used is required when 
running at low throttle than when running at full power. 
There seems, however, no reason why the Cairns carbureter 
should not be-so designed that it will conform very closely 
to the ideal conditions. The principle appears to be an ad- 
vance upon those of several other inventors who have ac- 
tually ignited and burned a small portion of the kerosene, 
using the heat so evolved to vaporize the remaining portion. 

With nearly all kerosene carbureters it is necessary to 
start the engine on kerosene and change over the heavier 
fuel when the engine is running. This necessitates carrying 
two fuels and it is therefore somewhat of a nuisance. 


Starting on Kerosene 


The two British papers, the Light Car and The Autocar, 
have recently been discussing methods for starting up on 
kerosene direct, and one ingenious idea suggested is to warm 
up the intake manifold, or the vaporizer, by heat ob- 
tained from two or three small gas jets which can be 
coupled up to the ordinary household supply before start- 
ing out in the morning. Once the vaporizer and intake mani- 
fold are warmed the car can run all day on kerosene with- 
out trouble, provided the engine is not allowed to stop alto- 
gether for more than a few minutes at a time. 

Another suggestion is to place a small boiler on the fire, 
taking the steam created into the radiator by means of a 
flexible pipe. This steam bubbling through the water will 
soon bring it to near the boiling point and this, it is stated, 
is hot enough to allow a start to be made on kerosene. The 
writer has found in warm weather that it is often quite 
possible to start on kerosene by first injecting a very small 
quantity of ether into the intake manifold or cylinders. 

Having regard to the electrical equipment of most modern 
automobiles it appears that far the best way to get a start 
on kerosene would be to spray the fuel onto a coil which 
could easily be raised to a red heat by the battery current. 
A throttle placed in the exhaust pipe could be almost closed 
to make the manifold heat up quickly, so as to allow the 
current to be switched off swiftly. 

Those vitally interested in the kerosene carbureter prob- 
lem should pay close attention to British contemporary lit- 
erature during the next 6 months, for undoubtedly it will 
contain practically everything that is known regarding the 
application of moderately heavy oil to automobile usage. 
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Heat Deteriorates Cast Iron 


Cylinders and Piston Heads in Large Oil Engines 
Slowly Oxidized by Temperature of Explosion 
—Nature of Grain of Iron Affects the Action 


HE issue of Engineering (England) for Aug. 4 con- 
7 tains an interesting article by J. E. Hurst entitled, 
“The Growth of Internal Combustion Engine Cyl- 
inders,” dealing with the phenomenon of “growth” in the 
cylinders of large oil engines, particularly Diesel engines. 
The author first mentions cases where gray iron structures 
have failed when subjected to frequent and violent changes 
of temperature, such as the appearance of cracks in cast 
iron fittings of superheated steam mains. In the original 
investigation of the problem the conclusion reached was that 
the hot gases of a furnace can penetrate the iron by way of 
the graphite plates which are a constituent of cast iron. 
Long action results in the oxidation of the graphite con- 
tained and also, to some extent, of the iron itself. 

Regarding the effects observed in the cylinders of internal 
combustion engines, the author says: 

“Experience with internal-combustion engine liners shows 
a phenomenon which would appear to be very much allied 
to this ‘growth.’ When a new liner is put to work it is 
invariably necessary to make some slight adjustment to the 
piston. Apart from such considerations as slight inaccuracies 
in machining, etc., this adjustment is often necessary owing 
to the slight changes in volume of the cast iron of which the 
liner and piston are constituted. This is further borne out by 
the fact that looking back over a series of examples the char- 
acter of the iron would seem to influence the extent of adjust- 
ment to be made. If the iron should be in any degree open 
grained, or rather contain more large graphite plates, the 
degree of adjustment necessary is greater than in the opposite 
case. In so far as can be judged by observation over a long 
period, the grain size, and more particularly the size of the 
graphite, is the controlling 
factor. The difficulty of ob- 
taining any definite informa- 
tion as to the cause of this 
phenomenon will no doubt be 
obvious. The miscroscope 
gives little information. 


Expansion in Grains 


However, in the author’s 
opinion this change in volume 
would seem to be due to an 
expansion among the grains 
composing the liner and 
piston surfaces, brought 
about by the rapid succession 
of changes of pressure with- 
in the cylinder. This results 
in the entrance of gases and 
lubricant into the interstices 
of the grains by way of the 
graphite plates, an action 
which is no doubt facilitated 
by heat; hence the slight 
changes of volume. 

“Experience with micro- 





Left—Fig. 1—Normal iron, showing graphite plates. 
iron, showing swelled graphite. 


sections from such surfaces frequently shows the presence of 
lubricant, which is ofttimes troublesome during the prepara- 
tion of such specimens, even after the specimens have to all 
intents and purposes been thoroughly cleaned. 
“Undoubtedly this phenomenon results in a falling off of 
the mechanical strength figure; but it is considered that the 
change in volume is confined to a comparatively thin layer of 
the surface only, and it is obvious that the extent will be con- 
trolled largely by the grain size and the internal pressure. 
“A loosening of the surface grains is an invariable conse- 
quence of this change in volume, a factor which is of great 
importance in determining the wear of liners and pistons. 
“In the internal-combustion engine, and more particularly 
in engines of the Diesel type, the piston head is heated to an 
excessive temperature, quite distinctly red. This heating is 
local and extends over an area in the center of the piston 
head, on which the flame produced by the combustion of the 
charge impinges. The effect of this heat on the material 
composing the piston is to eat away a layer of the metal, and 
if the material be certain kinds of cast iron radiating cracks 
are produced extending from the center of the heated area 
across the piston head. Such cracks are commonly put down 
to the growth of the metal under the influence of the alter- 
nate heating and cooling. However, an examination of 
specimens of this type of occurrence would lead one to the 
conclusion that this is not growth in the strict sense of the 
term. The chemical analysis of such specimens does not 
undergo any appreciable change in total composition, nor is 
there any trace of oxidation in the actual metal; and further, 
in direct opposition to Carpenter and Rugan’s conclusions 
respecting growth, a reduction of the phosphorus content of 


Unetched. Right—Fig. 2—Heat-treated 


Unetched. Both are magnified seventy-eight diameters 
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the iron entirely eliminates all these troublesome cracks. 

“Undoubtedly these cracks are the product of a series of 
events occurring internally in the cast iron under the special 
circumstances. On heating common foundry iron up to a 
temperature of from 750 to 900 deg. C., a range of tem- 
peratures which includes that of the Diesel engine piston 
top, it is observed that some of the graphite is absorbed, 
forming the austenite (hardenite) solid solution. The 
extent of the graphite absorption at any particular tem- 
perature depends largely upon the time of heating and the 
volume of the material. This absorption is accompanied by 
a formation of numerous cavities larger in cross-sectional 
area than the original graphite plates, Figs. 1 and 2. On 
cooling down slowly the free carbon is redeposited, but 
this time it is not necessarily in the graphitic form, but 
in a condition more of the nature of temper carbon. The 
phosphorus assists this absorption of carbon considerably, 
though exactly the manner in which it does so is as yet 
somewhat obscure. It is observed that the absorption of 
carbon takes place with increased rapidity in the high phos- 
phorus irons, while in low phosphorus irons the action is 
brought about with some difficulty. It is further noted that 
at the higher temperature, 900 deg. C., the phosphorus tends 
to liquate and aggregate into larger rounded areas. In the 
red-hot piston top of the Diesel engine some of the free car- 
bon is absorbed in a like manner as above described. The 
extent of carbon absorbed, limited, of course by the satura- 
tion point at the particular temperature, depends largely 
on the length of time and the bulk of the metal heated, and 
in addition on influence of the phosphorus content. On cool- 
ing down this absorbed carbon is deposited in the temper 
carbon form, a fact which will account for the distinctive 
grayness of these overheated pistons when fractured. This 
absorption and re-precipitation of the carbon alone, apart 
from the expansion of the graphite plates shown in Fig. 2, 
the reason for which is not quite clear, will set up a series 
of repeated expansions and contractions, the effect of which 
will be obvious. In addition, it will be appreciated that at 
the temperature of this particular portion of the piston the 
phosphide eutectic is perilously near to its melting point, 
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and it is in all probability a fact that liquation does occur, 
a phenomenon which will further assist in the production of 
cracks. 

“The high and constantly changing gas pressure in Diesel 
engine cylinders will also largely assist in the production 
of cracks by the gas forcing its way into the cavities and 
cracks produced by the absorption of the graphite, and the 
liquation of the phosphide eutectic, and there assisting in 
the rending apart of the component grains. This action is 
not confined to a thin layer of the exterior surface only, but 
extends right into the interior of the metal. In this respect 
it is unlike the former case mentioned. 

“In the case of low phosphorus irons, in which the chances 
of liquation of phosphide eutectic are reduced to a mini- 
mum, all trouble from cracked piston heads is practically 
absent.” 

Naturally automobile engines are not subject to quite the 
same severe conditions as the bigger engines of Diesel type, 
but the phenomenon of cast iron deterioration in exhaust 
pipes and muffler parts is well known. Also, it seems pos- 
sible that cylinder wear might be reduced by choosing the 
cast iron best suited to the high temperature conditions; that 
is, the low phosphorus iron. In the large cylinders or 
tractor engines the nature of the iron might reasonably be 
expected to have an effect upon the wear. 


Harder Iron Shows Less Friction 


Mr. Hurst’s article recalls to the present writer a puzzling 
case where two different sorts of iron were used for two 
cylinder blocks otherwise precisely similar, and a horsepower 
test with all other parts of the engine unchanged, showed 
the harder iron to have less friction. Speaking from memory, 
the soft iron cylinders gave a maximum b.h.p. of 42 and the 
hard iron 45 at the same crankshaft speed. The sizes of the 
combustion spaces and the accuracy of the bores was checked 
carefully and there was no difference, so that the only expla- 
nation possible was that the hard iron was the better to 
lubricate. Both cylinders were ground on a Heald grinder. 

There is more to be known about cylinder irons, and the 
subject is one that has been very much neglected. 





Thomas Cab Pro- 
tects Driver 


HE Thomas Auto Truck Co., 639 
West 51st Street, New York City, 

was organized early this year to make 
a %-ton, a 1-ton, a 1144-ton and a 2-ton 
truck. The 2-ton is shown in the ac- 
companying illustrations. The engine 
is a Buda, 4% by 5% in. with Bosch 
fixed spark magneto. There is a dry 
disk clutch and a unit gearbox with 
three speeds, the rear axle being a 
Timken worm drive design. The 
wheelbase is variable to order, the 
standard length being 150 in. and the 
alternative 166 in. Special attention 
is drawn to the protection afforded to 
the driver by the high side doors to 
the cab and the passenger car type of 
cowl. Bosch lighting and generator 
and battery is provided and the 
equipment includes a windshield and 
a bumper in addition to all the usual 
accessories, Tires are 34 by 4 in., 
dual on the rear. 
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Six-Cylinder Firing Order 


THE AUTOMOBILE for Aug. 10 that B. Bros. ask: 

“Will a six-cylinder motor firing 1, 2, 3, 6, 5, 4 develop 
as much power at 1500 r.p.m. as one firing in the conventional 
order?” If a plain crankshaft is used I agree with your 
answer, but please express your opinion when a seven-bear- 
ing crankshaft is used, having twelve balance weights of 
proper size and shape fixed to it. 

2—Is it not easier on crankshaft and bearings to balance 
each individual cylinder with two balance weights, one on 
each side, so that each cylinder will have its own balance 
more nearly in its own plane? 

3—I do not see why this construction firing 1, 2, 3, 6, 
5, 4 should not be freer from vibration on account of less 
tendency to rock the ends of the engine. 

Tampa, Fla. L.:¢..3. 

—With the firing you suggest the bearings would be 
stressed to a considerably more severe degree than with the 
conventional firing, since all the stresses would be at one end 
of the shaft. It must be remembered that in a six-cylinder 
engine the explosions are 120 deg. apart and with the firing 
you mention the shaft would be first stressed on one end and 
then on the other so that the explosion strokes would not 
tend to offset one another as they do with conventional firing, 
but would merely multiply the intensity through overlapping. 

2—In balancing a six-cylinder crankshaft it is necessary 
to take into consideration the longitudinal rocking action as 
well as the horizontal components of each individual cylinder, 
therefore, even though each cylinder is balanced independ- 
ently in certain respects the other cylinders must be con- 
sidered. 

3—With the firing you mention the tendency to rock the 
ends of the motor would be greater than with the conven- 
tional firing, that is, the vertical moment of the shaft about 
its center would be greater. 


Lm THE AUTOMOBILE:—I notice in the Rostrum of 


Chevrolet 490 Now Being Made 


Editor THE AUTOMOBILE:—Are the manufacturers of the 
Chevrolet automobile building or putting on the market for 
1917, the car which has been called the 490 Chevrolet, or has 
this model been discontinued? 

Eden Center, N. Y. G. 5. 5B. 

—The 490 Chevrolet is being actively manufactured, the 
1917 models being equipped with electric starting and light- 
ing, which equipment was not standard on previous models. 


Broke Two Crankshafts in Few Months 


Editor THE AUTOMOBILE:—I have a 1914 model Ford in 
which I have broken two crankshafts in the past few months 
—in both instances was driving the car on smooth road at 
about 20 m.p.h. Both shafts broke in the same place, just 
forward of the rear main bearing, and after taking the motor 
down I failed to find anything out of true either time. The 
bearings were fairly tight and no lost motion to amount to 
anything anywhere. I drive with the spark advanced all it will 
bear without causing the engine to knock. I was wondering if it 
could be possible that by giving the motor the gas too sud- 
denly with the spark advanced all the way down while driv- 


ing at a speed of 20 m.p.h. would have anything to do with 
the crankshafts breaking. 

I have been serving as automobile mechanic for the past 
4 years, but I admit that I am at a loss to understand the 
cause of this trouble. 

Carbon Hill, Ala. L. S. 

—Without seeing the crankshaft it is quite difficult to pass 
upon the causes of trouble. It is hardly possible that the 
trouble results from defective material, as it is unlikely 
that you would receive two shafts which are not up to stand- 
ard in so short a period. Neither does it seem possible that 
the trouble could result from manipulation of the spark and 
throttle in the way you suggest. 

Investigation will probably show that the trouble results 
from crystallization following operation in a motor in which 
insufficient oil has been used at some time. It may also. be 
due to loose or improperly adjusted bearings or to some part 
of the motor being out of line. This condition could come 
from a continuous misfiring of the engine. 


Howling in Axle of 1916 Car 

Editor THE AUTOMOBILE:—Can you advise me of any 
remedy for a howling in the rear axle of a new 1916 model? 
I understand there is some means of tapping the torsion tube 
which will stop this howling. 

Madison, Wis. R. W. D. 

—It is not advisable to tap the torsion tube, although 
this would cut down the resonance. In all probability as soon 
as the gears have worn in a while this howling will stop. 


Connecting-Rod Bearings Not Right 


Editor THE AUTOMOBILE:—I am having trouble with a 
1912 Ford. I overhauled it last spring and took up the main 
bearings. The owner took it out and the second time he 
drove it he ran out of oil and burnt the bearings. We were 
able to scrape the burned part out, but now the engine runs 
very hot so that the exhaust pipe is red all the time and the 
water boils after a short run and the bearings keep loosen- 
ing up. Before the car runs 100 miles a knock commences 
and grows worse gradually until we take up the bearings 
again. 

2—We have moved the timing gears one cog both ways 
from the marking but it makes no difference with the heat- 


ing. Can you tell me what makes it run so hot and why the 


bearings do not stay after being taken up? 

3—What kind of babbitt is used in a Ford? 

4— What is the exact valve timing of a Ford? 

Bloomingdale, N. Y. R. C. A. 

—It is very probable that the trouble in this case results 
from the fact that proper repairs were not made after the 
engine was operated without oil. Apparently all that was 
done was to scrape out the bearings and draw the caps up 
tighter. If the parts were burnt the connecting-rod bearings 
should have been replaced and the motor block rebabbitted 
and new crankshaft bearing caps fitted. Probably it would be 
better where the damage is as extensive as this to have the 
car brought to a large service station where the equipment 
will be found to carry out the work. 
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2—The model T timing gears are properly set when the 
motor leaves the factory and the adjustments should not be 
changed, that is, the engagement of the gears should not be 
altered, as it is likely to cause trouble. 

3—A nickel babbitt is used in Ford cars. It must be re- 
membered that the rebabbitting of a cylinder block is a diffi- 
cult operation. It requires more than a skilled mechanic as 
special equipment is necessary. 

4—In timing the valves the teeth of the crankshaft and 
timing gears should be brought together so that the tooth on 
the small gear which carries the zero mark will mesh be- 
tween the two teeth of the large timing gear at the zero 
mark on the large gear. 


Why Tires Are Marked on Outside 


Editor THE AUTOMOBILE:—Kindly advise me whether or 
not it is for the purpose of advertising or otherwise that 
tire companies mark their tires “Apply this side first.” 

Rainbow Lake, N. Y. J. BW. 

—tTires that are marked on the outside only carry this sign on 
the inside. Most of the manufacturers do not mark their tires 
in this way. It may be that some of the tire manufacturers 
mark their cars in this way on account of the flaps which are, 
in many cases, cemented in. Other manufacturers do not 
cement their flaps and hence would not need this marking. 
In all probability, however, where the lettering you state is 
used it is merely to bring the other markings outside. 


Scripps-Booth 1917 Cars Now Out 


Editor THE AUTOMOBILE:—Are the Scripps-Booth cars 
which are at present coming through production the 1917 
models, especially the four-cylinder roadster? 

2—Is it the policy of the Scripps-Booth company to an- 
nounce yearly models? 

3—What improvement will the 1917 model roadsters have 
over the same models this year? 

Auburn, N. Y. 5B: B. F. 

—The Scripps-Booth cars which are now coming through 
production are the 1917 models. 

2—It is not the policy of the Scripps-Booth company to 
announce yearly models. 

3—The 1917 model now on sale is fitted with the inclosed 
valve mechanism and a two-unit starting and lighting sys- 
tem instead of a one-unit system used in last year’s model. 
It is also equipped with a bevel gear rear axle. 





Miller Car Not Built at Present 


Editor THE AUTOMOBILE:—I note in THE AUTOMOBILE for 
Aug. 10, on page 242, an inquiry in reference to the builder 
of a Miller car. You will find a reference to this car in 
Motor World for Feb. 29, 1912. 

Glenbrook, Conn. C.t,'C. 

—The Miller car is no longer built. It was manufactured 
by the Miller Car Co., of Detroit, Mich., had a 30-hp. L-head 
motor with a bore and stroke of 3% by 5 in. Leather-faced 
clutch, three-speed gearbox and 34 by 3% front with 34 by 4 
rear tires were among the specifications. 


Wants Stationary Power Plant Engine 


Editor THE AUTOMOBILE:—Will you kindly give your views 
on the following questions: 

1—Are the present-day kerosene and crude oil engines giv- 
ing satisfactory service? That is, do they require an expert 
to attend them? We are intending to install a small power 
plant in the Isle of Pines, Cuba, and on account of the price 
of fuel are naturally anxious to cut expenses of same to the 
minimum figure. 
2—Are the Diesel types of engine satisfactory? 
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3—Please give names of leading manufacturers of heavy 
fuel engines. Also the engine that is considered the leader, 
if possible. 

Manchester, Vt. R. P. M. Co. 

—At the present day developments in large unit or sta- 
tionary heavy fuel engines are such that they are reliable and 
do not require anyone but a fair mechanic to attend them. 

2—Diesel engines are very satisfactory. 

3—If you will write THE AUTOMOBILE, mentioning the size 
of engine you require and what its purpose will be, the de- 
sired information will be supplied. 


Wiring Diagram of Entz-Chalmers 


Editor THE AUTOMOBILE:—Kindly publish a wiring dia- 
gram of the Dyneto-Entz motor generator as used on Chal- 
mers cars. 

New Brunswick, N. J. A. K. F. 

—The motor generator as used on Chalmers cars was 
manufactured by the Chalmers company under the Entz 
patent. The wiring diagram of the Entz-Chalmers is showr 
in Fig. 1. 


Use Dull Paint Under Varnish 


Editor THE AUTOMOBILE:—I have a Ford roadster and want 
to repaint it. I want the running gear a bright red, the 
fenders black and the body blue. In painting it would it be 
advisable to use a paint with a glossy finish over old paint or 
to use a dull finish paint and varnish it afterward? 

Bellerose, N. Y. D. M. L. 

—It would be better to use a dull-colored paint rubbed 
down and finished with varnish. You can obtain the materials 
required at any paint store. 
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Fig. 1—Wiring diagram of Chalmers-Entz motor-generator 
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Doble Steam Car Is Up-to-Date 


Limited Number of High-Class Chassis To Be Built 
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and Fitted with Custom Bodies— Power Plant 
Embodies Refinements—Starting Is Instantaneous 


BNER DOBLE, who for a number of years has been 

A experimenting with steam automobiles, has appeared 

in Detroit with a newer design of vehicle that ad- 

heres to the same general principles as the first steam car 

he brought out about 2 years ago, but embodies a number of 
later ideas that bring it strictly up to date. 

A company has been organized here to be known as the 
General Engineering Co., with Doble as one of the officers, 
and this organization is to build a limited number of the 
steam vehicles, with bodies designed by Holbrook. These 
cars will be in the high-priced class and excellently appointed 
and constructed in every particular, it is stated. In addition, 
the concern plans to license manufacturers to use the Doble 
system of steam propulsion, which, by the way, can be con- 
structed of a size to meet the requirements of any chassis. 

Briefly, the Doble steam car employs a_vertical-tube 
steam generator placed under the hood, where the engine 
would be in a gasoline car, and under this is placed a com- 
bustion chamber lined with a refractory material. Kerosene 
is introduced here, and ignited by a point, electrically heated 
to sufficient temperature to ignite the kerosene. The steam 
is then passed back to a two-cylinder engine mounted in 
unit with the rear axle. A condenser is utilized, so that the 
steam is re-converted into water and used over again. The 
kerosene tank is mounted at the rear of the chassis, just as 
a gasoline reservoir would be carried. 

Aside from the advantage of not requiring a new supply 
of water at frequent intervals, the Doble car starts prac- 
tically instantaneously, although steam is not already up. 
All that is necessary to start and run the car is to turn the 
switch to the running position. This heats the igniter point 
and ignites the fuel. Then the throttle is opened and the 
machine starts immediately. In case the car has been inactive 
for several days, so that everything is cold, it takes about 
1% min. to start, but after a wait of a few hours, such as 
over night, the machine can be started at once. In case the 
electric switch is left in the running position, the steam pres- 
sure remains at the normal point continuously. 

No clutch nor gearset is used. Power is transmitted te 
the rear axle by spur gears, a forty-seven-toothed gear on 
the engine crankshaft and a forty-nine-toothed gear on the 
differential. That reduction gears are not required was dem- 
onstrated by the fact that the engine had more power than 
was needed to spin the wheels from rest on a 
dry pavement. 


Water Tube Generator 


The water tube generator consists primarily 


the weld stronger than if it were the full diameter of the 
tube. 

About one-third of the sections are used as the economizer, 
and the remaining sections form the evaporating part of the 
generator. The water enters the generator through the lower 
headers of the economizer and rises through the tubes to 
the top headers, becoming heated on its way by the gases 
that have passed through the evaporator portion of the gen- 
erator. From the top headers of the economizer the water is 
fed through a pipe to the bottom headers of the evaporator 
sections. The water level is maintained automatically about 
half way up the generator. The steam rises through the 
upper part of the tubes, becoming superheated on the way, 
and goes out through the upper headers into the steam pipe, 
where it is led to the engine. The amount of steam passing 
is regulated by a throttle valve. 

The combustion takes place in a combustion chamber of 
efficient design, made of a special refractory material, which 
attains a very high temperature, and insures efficient com- 
bustion, by heating the gases before they burn, and by 
catalytic action. The gases rise past the tubes of the evap- 
orator portion, and are then passed over a bridge wall and 
down past the tubes of the economizer portion, where the 
remaining heat units are abstracted by the relatively cool 
water entering the generator by way of the economizer. 


Two-Cylinder, Double-Acting Engine 


Thus, the fuel is burned by means of a system that 
eliminates any attention or labor on the part of the driver, 
and reduces the time necessary to start the car from cold 
by the amount formerly necessary to properly pre-heat the 
vaporizer. This has been accomplished by taking a few 
pointers from internal combustion motor design, broadly fol- 
lowing the same idea whereby air is made to pass through a 
device which mixes into it a correct amount of fuel, then 
this mixture is led into the combustion chamber described 
above in connection with the generator, where it is ignited 
by means of electricity. In order to cause the air to flow, a 
small blower is used, and is driven by an electric motor, such 
as is used in vacuum cleaners. This blower forces air 
through the carbureter into the combustion chamber. 

The steam is used in a simple, uni-flow, double-acting, two 
cylinder, locomotive type, steam engine, with a bore of 5 in. 








of a number of identical sections placed in an 
insulated casing. These sections consist of two 
horizontal headers connected by sixteen vertical 
tubes. The headers and tubes are made from 
cold drawn seamless steel tubing, and the tubes 
are welded to the headers by the autogenous 
acetylene process, making the section of one 
piece of steel. The tube is swaged down to 


























about % in. at the weld, thus reducing the 
amount of welding required and also making 





Illustrating the lines of the Doble steam car to be manufactured in Detroit, 
Note the similarity to a gasoline car of the modern streamline type 
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Above—Plan section of the two-cylinder, double-acting 

locomotive type steam engine to be used in the Doble 

steam car. It has a bore of 5 in. and a stroke of 4 in. 
The steam travels through it in only one direction 

Right—W ater tube type steam generator consisting of two 

vertical headers connected by sixteen vertical tubes. One- 

third of the sections are used as the economizer and the 
rest form the evaporating part of the generator 


and a stroke of 4 in. This type of steam engine is one in 
which the steam travels through it in one direction only; 
that is, it goes from the cylinder head to the center exhaust 
port. The slide valves are on top of the cylinders, and are 
actuated by a Joy valve-gear. This gear dispenses with the 
need for eccentrics, thus making a one-piece crankshaft 
possible, and gives a superior steam distribution. The gear 
also reverses the engine without the need of extra devices. 
The cut-off can be set at any desired point, three being the 
usual number of cut-offs provided. In operation three-quar- 
ters cut-off is used for starting or heavy going, three-eighths 
for ordinary running and accelerating and one-eighth for 
high speed and high economy work. 

After the steam has done its work in the engine, it is led 
to the top of the radiator, and in passing down through the 
tubes, gives its heat up to the air passing through the radia- 
tor and condenses into water. The water of condensation 
returns to the water-tank, where it enters near the bottom, 
so that at nearly all times the opening is below the surface 
of the water. 

Piston-rods pass through special solid cast-iron glands, 
which are made such good fit on the piston-rod that no steam 
can blow by. Due to the long bearing surface there is prac- 
tically no wear, and never any need for repacking, it is said. 

The crankcase is a well-proportioned aluminum casting, 
and contains the entire moving parts of the engine except the 
pistons and valves. The differential is also contained in the 
crankcase, and the taper-tubes of the axle bolt directly to it. 
Thus the engine and rear axle are one unit. 

The main bearings, and the big end connecting-rod bear- 
ings are annular roller, and are of such proportions that no 
wear should occur during the natural life of the car. All of 
the other bearings such as the wristpins and valve gear 
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bearings are hardened steel, in hardened steel 
bushings. 

The power is transmitted to the rear axle by means of 
two perfectly cut spur gears, a forty-seven tooth gear on the 
engine crankshaft and a forty-nine tooth gear on the differ- 
ential. There are no change-speed gears and no clutch, and 
the engine has more power than is needed to spin the wheels 
from rest on a dry pavement, as was demonstrated. 

The electric system, to take care of the lights, horn and 
combustion system, comprises a dynamo and a storage bat- 
tery. The dynamo is driven from the main axle drive gear. 


running 


Truck and Tractor Engines—Part I 


(Continued from page 390) 

Curve 7.R., Fig. 3, represents the tractive resistance at 
various truck speeds and illustrates the surplus in power re- 
quired in common practice for running on level roads with 
low tractive resistance. 

Running under the conditions as indicated above, the load 
on the motor would be about 33 per cent. The best economy 
that would be expected would be from 0.9 to 1.0 per hp.-hr. 
and this would be seldom attained in service. By using a 
four-speed transmission the horsepower required to pull the 
load would remain the same, while the speed of the engine 
would drop; therefore, the speed at which the engine would 
have to operate without changing gears should be established 
by speed of maximum torque. The steps in transmissions 
are governed by this range of speed. Referring to diagram 
Fig. 3 it is easily seen that the engine would be between the 
one-half and three-quarter full torque, resulting in economy 
of 0.8 lb. per hp.-hr. 

(To be Continued) 
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A-B-C starting and lighting system mounted on Ford engine 


Accessibility Features 
A-B-C System 


6-Volt Electric System for Fords Has 
Low Initial Draw on 
Battery 


unit, 6-volt starting and lighting system for Fords 

made by the A-B-C Starter Co., Detroit, Mich., 
and selling for $85 installed. It is the design of Alexander 
Churchward, well-known starting and lighting expert, who 
is vice-president and engineer. Special importance is at- 
tached to the fact that the system does not interfere with the 
accessibility of the engine and is itself accessible. It takes 
only a small amount of the engine power as the generator 
is only % hp. The supporting brackets are so designed that 
they do not put an undue strain on any of the engine parts. 
Another important feature is that no changes in the Ford 
construction are made. 

The generator is mounted at the left front of the motor 
on a bracket which is supported from the crankcase, longer 
crankcase bolts being used. It is driven by a broad, flat 
belt from the regular crankshaft fan driving pulley. The 
fan pulley itself acts as an idler and the spring keeps the 
belt taut. A Ward Leonard current regulator is mounted 
on the top of the machine. 

Starting motor is placed on the right, forward of the car- 
bureter and is carried on a cradle bolted to the crankcase 
flange on one side and supported on the other side by a lip 
around the edge of the frame. 

A double reduction is used, the first being through spur 
gears and thence through a roller chain which drives through 
a shaft connecting with the front of the crankshaft. This 
mechanism is carried in a rigid casting anchored to the 
front spring clips. 

There are two innovations in the design of the starting ap- 
paratus: One is the use of a cushioning spring interposed 
between the ends of the armature shaft and the starter re- 
ducing gear, so that the actual inertia of the armature may 
be used to give the high initial pull required to overcoming 
the high starting friction. The result is that the initial draw 


Sint, 6 marked advantages are claimed for the two- 
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on the battery is much less than if the armature were solidly 
connected; thus a 60-amp. hr. battery suffices. The second 
point of interest is the method of engaging and disengaging 
the starter clutch. The principle is somewhat similar to the 
Bendix drive. When the starter begins to rotate the driv- 
ing member of this clutch slides forward and engages the 
crankshaft. This sliding motion is obtained by cutting a 
spiral thread on the outside of the sleeve and having meshed 
with it another sleeve or nut which is held from sliding by 
a loose-fitting collar. This sleeve is free to rotate, yet the 
collar produces sufficient friction so that when the starter 
begins to operate the inner sleeve is held back so that the 
outer one may be screwed forward into engagement. 

The device is disengaged automatically, the motor running 
away from the starter and thus drawing it out of engagement. 

The lighting switch is placed on a panel at the left on the 
dash and the starting motor is operated through a small 
pedal in the floorboard. 

Equipment includes ammeter, starting switch, lighting 
switch with dimmer attachment, etc. 
































A-B-C system in part sectional plan view as mounted 
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Wiring diagram of the A-B-C electric system for Ford cars 












September 7, 1916 


THE AUTOMOBILE 





Bits of Ball-Bearing Experience 


Prominent Engineers Contribute Information Regarding Care 
and Installation of Annular Bearings—Chemically 
Neutral Lubricant Must Be Used 


N carrying out some research work on ball bearings, the 
] S. K. F. Ball Bearing Co. has obtained the opinions 
of a number. of automobile engineers on points perti- 
nent to annular installations and their care. Taking as 
a basis the statistics compiled for the annual show number 
of THE AUTOMOBILE, it has been found that the manufac- 
turers of 1916 passenger cars use ball bearings to the extent 
of 67.2 per cent in the gearbox, 56 per cent in the front 
wheels, and with varying percentages in other parts of the 
chassis. This is based on the number of models and not on 
car production. 

A symposium was conducted among the engineers of the 
country using ball bearing installations to secure from them 
what thoughts came up in their mind in connection with this 
type of bearing installation, and as a result a number of 
interesting though unclassified facts were gathered in. Prob- 
ably of most interest to the consumer were the points men- 
tioned on lubrication. In commenting on this phase of ball 
bearing practice, the engineers who responded were almost 
unanimous in stating that the lubricant used must be chemi- 
cally neutral, that is, neither acid nor alkaline. 


Both Grease and Oil 


The actual lubricant used varied according to the general 
opinions with the duty which the bearing performs. There 
is a slight difference of opinion, however, regarding the 
weight of the grease or oil to be used in different places. 
F. A. Whitten, of the General Motors Truck Co., states 
that a very light neutral grease or non-fluid oil should be 
used in almost all of the ball bearings, although in a few 
places a heavy oil can be advantageously employed. A. L. 
Riker, of the Locomobile company, finds that ball bearings 
«hould be lubricated with a grease containing no acid. For 
detailed usage W. P. Chrystler, of the Buick company, rec- 
ommends steam cylinder oil for the gearset and rear axle 
and also steering gear and a soft cup grease for the front 
and rear wheels and the clutch. 

W. G. Wall, of the National company, mentions a fact 
which should be given heed, and that is that there should be 
a considerable source of lubricant for ball bearings in places 
exposed to heat, as around the engine. Regarding the clutch 
C. Biedermann, of the O. Armleder company, says that man- 
ufacturers of drive plate clutches cannot afford to ignore the 
lubrication of the clutch. If the clutch runs without oil then 
the system of bearing lubrication must be complete in every 
detail. The clutch pilot bearing will not run without oil and 
the clutch throwout bearing cannot endure more than a few 
days without oil. Transmission oil must be guaranteed to be 
free from acids, alkalis, water or any gumming mixtures 
used to obtain quiet gears. 

In regard to the mounting of ball bearings and the selection 
of the bearing size, several interesting comments were made. 
C. W. McKinley, of the Willys-Overland company, in men- 
tioning installations, states that he secures the best results 
when the shaft mounting is so arranged that the inner race 
of the ball bearing is a tight fit on the revolving shaft, or if 
not, the bearing should be retained between the thrust shoul- 


ders by a locking means so as to prevent the inner race from 
moving on the shaft. 


Fit of Bearing Races 


The outer race should be mounted with a sucking fit so 
that it can move in its retainer and thus present various 
points on the surface to action of the load. Also, the outer 
race should be mounted in some hard metal, such as malleable 
iron or steel, especially if the case of the gearset is aluminum. 
When the bearings are mounted to take any considerable end 
thrust, the surface which takes this thrust should be hard- 
ened as much as possible, and also of a fairly high carbon 
steel, or else case hardened. There is a slight creeping action 
of the races and also a bending action when the bearings are 
used in differentials. This gives a tendency to wear down 
the thrust collar against the bearing race—referring to the 
collar against the inner race. 

Russell Huff, chief engineer of Dodge Bros., states that 
the best results are secured where one race is allowed to float 
in its setting with the other held tightly against the shoulder. 
Fred Bizzants, of the Gramm-Bernstein company, says that 
all the bearings for his concern are pressed on to the shaft 
of the same size as the bore of the bearings. They are then 
secured with nuts castellated, and cotter pin fastened. 

W. P. Chrystler agrees that the inner race should be a tight 
fit on the shaft; in fact, a light press fit, with the exception 
of the rear wheel bearing. The inner races of the latter are 
a hard push fit. All inner races, except the race of the 
primary shaft driving pinion bearing, are tightly clamped 
between suitable shoulders and nuts to prevent their creep- 
ing. The one exception is made a drive fit on the hub of 
the pinion. Regarding the fit of the outer races, he believes 
in a hard push fit. The races of the hub bearing and those 
of the forward bearing of the propeller shaft are clamped 
tightly. The others are free. 


Lessons of Experience 


Some lessons learned from actual practice are given by Mr. 
Biedermann. The bearing must be so arranged as to meet 
conditions of load, speeds and lubricant as recommended by 
the bearing manufacturer. All bearing manufacturers 
should issue very stringent instructions and data covering 
the entire route of the bearing. 7 

It is necessary to guard against distortion of the races in 
the opinion of T. P. Chase, of the King Motor Car Co. 
Packing with sufficient lubricant will aid in this, ac- 
cording to his views. 

J. W. Whitbeck of the Chandler Motor Car Co., states 
that he believes it important that either one of the races 
be allowed to float laterally to a small amount. 

Some of the reasons assigned by manufacturers for the use 
of ball bearings in specific parts are as follows: Minimizing 
friction, small space of installation, freedom from attention, 
accuracy secured, easy assembly, radial and thrust compon- 
ents, small amount of lubricant, uniformity of wear and 
adaptability for use in places where adjustable bearings are 
impossible. 
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Fero Electric Air Compressors 
HE Fero line of air compressors is 
designed to meet the needs of pri- 
vate and public garages and ser- 
vice stations, being made in portable and 
stationary form and in several sizes. 
The single-cylinder, horizontal stationary 
compressors driven by a %4 hp. electric 
motor is suitable for garages housing not 
more than twenty cars. It may be ad- 
vantageously used in connection with a 
20-gal. air tank, together with an auto- 
matic switch or controller. 

A double-cylinder, portable, vertical 
model for the direct inflation of tires, 
also operated by a 4-hp. motor, displaces 
1.8 cu. ft. of air at 500 r.p.m. with a 
pressure of 125 lb. per square inch. 

A double-cylinder, portable or station- 
ary vertical compressor with a 1/3-hp. or 
a %-hp. motor is made for the direct in- 
flation of tires in connection with an air 
tank. 

To the heavy-duty, double-cylinder ver- 
tical compressor is fitted a %-hp. motor 
of the repulsion type, which will start the 
pump against a tank pressure of 125 lb. 
and compress to 175 or 200 lb. tank pres- 
sure. Westinghouse alternating and di- 
rect current motors are used and electric 
controllers are furnished when desired 
for the stationary compressors used in 
connection with an air tank and not for 
the direct inflation of tires—B. M. Fero, 
509 Penwood Avenue, Wilkinsburg, Pa. 


Fan-Fire Spark Plugs 


The feature of this plug is the use of 
a small fan-shaped member carried at 
the lower end of the central electrode. 
This fan is designed to rotate, due to 
the movement of the gases in the combus- 
tion chamber and thereby to prevent 
fouling of the spark gap. The spark 
jumps from the tips of the fan blades 
to the plug shell, the constant rotation 
presenting new surfaces opposite each 
other. The balance of the plug is of 
standard construction. Price, $1.—Fan 
Fire Spark Plug Co., Yonkers, N. Y. 


Effecto Finishes 


' Effecto is an enamel designed espe- 
cially for automobile bodies. Only one 
coat is required and the composition is 
such that it~ will dry evenly and 
smoothly, no matter how carelessly it is 
applied. It dries quickly so that dust 
does not have much chance to settle. It 
is said to be durable, will not crack, chip 
off nor become dull to weather or through 
repeated washing. Effecto finishing 


Fero double - cylinder 
portable vertical air 
compressor 


Fan-fire spark plug. Note the revolving 
fan at the end of the central electrode 


Elgin tire rack brackets enable the 
dealer to construct his own tire racks 
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varnish restores the original luster of 
the car and is of use when the original 
finish is shabby but not badly chipped or 
marred. Effecto top and seat dressing is 
designed to restore mohair and leather 
automobile tops, seats, side curtains, 
leather work, ete. It is a rich black. 
The dressing dries in about an hour. 
There is no danger that clothes will 
stick to the seats because it does not 
soften or become sticky, according to the 
manufacturer.—Pratt & Lambert, Inc., 
New York City, Buffalo and Chicago. 


Elgin Tire Rack Brackets 


These brackets enable tire dealers to 
build their own tire racks. Upright 
standards of 1%-in. pipe are erected at 
about 6 ft. intervals, and the brackets 
are clamped onto the pipes. Planks are 
then screwed onto the brackets, making 
the racks continuous. In a 480 tire in- 
stallation, 110 ft. of 1%-in. pipe and 33 
brackets were used. The complete fix- 
ture cost less than $35. One dozen 
brackets are sufficient for a 150 casing 
rack. Price, $9 per dozen.—Elgin Motor 
Power Mfg. Co., Cedar Rapids, Iowa. 


Major’s Spring Lubricator 


A combination dust boot and spring 
lubricator. It is a waterproof casing, 
lined with felt and laced over the leaves 
of the spring. The felt is saturated with 
oil, and the motion of the spring draws 
the oil between the leaves. All grit and 
water is excluded, it is said, and the con- 
stant supply of oil promotes easy riding 
and reduces spring breakage. Prices, 
per set of four, Ford, $12; runabout or 
five-passenger car, $20; seven-passenger 
car, $25.—Major Mfg. Co., 461 Pear! 
Street, New York City. 


Superlustre Polishes 


Superlustre polish is designed to clean 
the surfaces of automobile bodies thor- 
oughly without injuring them in any 
way, leaving a glass-like finish on which 
dirt and dust cannot accumulate. By the 
use of this polish the manufacturer states 
that the car can be washed or used in 
rainy weather without ill effects. 

The scratch and stain remover is in- 
tended to remove tar or grease stains and 
surface scratches on _highly-finished 
bodies. It is claimed to restore the origi- 
nal finish when impaired by exposure or 
indiscreet methods in washing.—James J. 
Fero, Inc., 792 Seventh Avenue, New 
York City. 


Showing the method of lacing Major’s spring lubricator to the spring. The outside 


covering is a waterproof material and lined with oil saturated felt. 


The lubricator is 


said to keep all grit, water, etc., from between the leaves and furnish a constant supply 
of oil to the springs 
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Widening the Industry 


HAT the manufacture of gas tractors is going 

to be a part of the automobile industry is just 
as certain as it is that the manufacture of trucks 
will remain one. 

All self-propelling vehicles for use on surfaces 
other than steel rails can be classified together, and 
all such machines have difficulties to overcome 
which are identical throughout the whole range 
from the speedway racing car to the caterpillar 
type of gun hauling tractor. 

It is easy to trace how the design of the motor 
truck has been based upon that of the passenger car, 
and it is beginning to be clear that the tractor is 
being based upon the truck. Really a tractor is 
nothing more than a special sort of a truck, work- 
ing under rather harder conditions. 

This being the case, it is rather remarkable that 
none of the big automobile manufacturing concerns 
have yet seen fit to enter the tractor field. Prob- 
ably it is simply because they have been so busy 
with their other products that it was impossible to 
consider an extension, but the day when cars, trucks 
and tractors all come bearing the same brand is not 
far distant. There is room for almost as many sorts 
of tractors as there is for passenger cars. There is 
need for cheap machines and for the super-excellent 
also. A select few parts makers have seen the op- 
portunity, but far fewer than seems reasonable; 
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one misses from the tents at a tractor meet: many 
names which could be there to their own advantage. 

Engines, carbureters, magnetos, oils, greases, 
spark plugs and many other details are all wanted 
by tractor makers and tractor users. The manufac- 
turers of these things have, so far, apparently 
been blind to the really huge business the birth of 
which is now in progress. 


Kerosene Nearly Arrived 


HE stimulus given to the use of kerosene in 

internal combustion engines on both sides of 
the Atlantic simultaneously cannot fail to have a 
great effect on the automobile industry. The rising 
price of gasoline in America has made it almost im- 
possible to operate a tractor on the lighter fuel; 
many trucks are now running on kerosene, and 
devices are appearing which will function well in 
passenger car service. 

In England government control of gasoline has 
almost shut off supply from passenger car users 
and has restricted the commercial vehicle supply 
greatly, so that a man must burn kerosene in his 
engine or allow his machine to lie idle. The invent- 
ive genius of two great engineering nations is thus 
concentrated on the one problem. 

It is not an easy problem in many ways, but it is 
no harder than many others that have been solved, 
and there is reason to feel confident that the days 
of gasoline are numbered; at least for gasoline as 
the commonest automobile fuel. So many inventors 
are so near the kerosene carbureter that will do 
everything that can be done with gasoline that com- 
plete perfection cannot be far off. A little merging 
of patent interests, a little give and take between 
the inventors and a little really sympathetic inter- 
est on the part of motor car manufacturers are 
needed. Given these three things and the problem 
is solved. If the matter is not tackled promptly and 
squarely the European industry will steal another 
march on the American trade. 


Temperature Control 


LTHOUGH the use of the thermostat for con- 
trolling the temperature of the cooling water 
in the cylinder jackets of automobile engines has 
now been applied to a good many thousand cars, 
there has been very little discussion concerning its 
merits. In a broad and general way these have been 
mentioned, but they have never been analyzed care- 
fully. 

Next Thursday the Detroit section of the S.A.E. 
will have a paper on the subject and will discuss the 
matter fully. It is an important matter, and is 
made all the more important by increasingly heavy 
fuel which. is more susceptible to temperature 
changes. The author of the paper is an entirely dis- 
interested individual who is well qualified to examine 
any scientific subject, so the meeting ought to get 
further forward with the subject than is the rule 
when an avowed protagonist of some system puts 
up his ideas to be criticised. 
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To Revive Giant’s 
Despair Climb 


Wilkes-Barre Club Applies for 
A. A. A. Sanction to Hold 
Event October 7 


WILKES-BARRE, PA., Sept. 6—The 
Automobile Club of Wilkes-Barre, Pa., 
has requested the American Automobile 
Assn. Contest Board for a_ sanction 
for a hill-climb up Giant’s Despair 
mountain just outside of Wilkes-Barre 
for October 7. According to present 
tentative plans there will be ten events, 
seven for stock cars and three for non- 
stock machines. This possibility of re- 
viving this hill climb is a good indica- 
tion of the increased interest in hill- 
climbs. With Pike’s Peak in the Rocky 
Mountain district and Giant’s Despair in 
the East the nucleus is formed for a 
series of hill-climbs which should greatly 
assist the speedways in maintaining in- 
terest in motor car events. 


19 Indianapolis Race Entries 
INDIANAPOLIS, IND., Sept. 4—Nineteen 
cars and drivers have been entered in the 
Harvest Racing Classic, which will be 
held on the Indianapolis Motor Speed- 
way Sept. 9 as follows: 


Bore 

Car Driver and Stroke P.D. 
Peugeot ...... MN: etnewens 3.6X6.7 27 
Peugeot ......Merz Meee 274 
Ostewee ...... Osteweg ...... 4.11/32x5 96.4 
Sunbeam .-Christiaens. ...3.21x6.14 294.5 
Premier ...... rrr es 275 
Premier ...... Wilcox ........3.6x6.7 274 
Maxwell ...... Rickenbacher. .3.74x6.75 298.2 
Duesenberg ..Buzane ....... 3.63/64x6 300 
Sunbeam ..... Galvin ........3.21x6.14 294.5 
Maxwell ...... Henderson. ....3.75x6.75 298.2 
Duesenberg ...Devlin ........3.63/64x6 300 
Duesenberg ...D’Alene ....-9.63/64x6 300 
Burman .....- Gable .........3.54x7% 298 
Bepetmart. ...02 Klein ..........3.54x7% 298 
Unnamed ..... oe}. eer ee 
Be Es PROT. DUNNO wcccce ces | cccces 
Hoskins ...... Sea 
Rawlings ..... 0 
CD coveseves Se ere 


There are three events on the pro- 
gram: The 100-mile championship is the 
longest of the day. The other two events 
are the 50-mile and 20-mile dashes from 
a standing start. 

Howard Marmon of the Nordyke & 
Marmon Co., Indianapolis, has been 
selected by the Indianapolis Motor Speed- 
way Officials to act as referee. 


Ohio Speed-Trap Industry Hit 

CLEVELAND, OHIO, Sept. 2—The auto- 
mobile speed trap law in Ohio was dealt 
a heavy blow in an opinion which rules 
that township justices of the peace have 
no right to collect fines in speed cases. 
This opinion holds that peace justices do 
not have final jurisdiction in speed cases. 


Owen Magnetic 4-Day Tour 
New YorkK City, Sept. 2.—The second 
annual Owen Magnetic tour will start 
from this city Sept. 9 and will embrace 
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a four-day trip through the Berkshires 
and the White Mountains. A dozen or 
fifteen cars provided by the company 
will carry over fifty invited guests. The 
route will include Pittsfield, over the 
Mohawk Trail to Greenfield, first night; 
thence along the Connecticut Valley to 
Hanover, N. H., for lunch and to the 
Profile House, White Mountains, for the 
night. The third day will be to Boston 
and the fourth back to New York. 


$100,000 Speedway Planned for Denver 


DENVER, COL., Sept. 2—A $100,000 
speedway for automobile races is being 
planned by the Colorado Springs Athletic 
Club, which expects to push the project 
through by next summer. Among the 
promoters of this new enterprise for the 
Rocky Mountain region are Spencer Pen- 
rose. Charles MacNeil and other million- 
aire sportsmen who financed the building 
of the $250,000 highway to the summit 
of Pike’s Peak and conducted the recent 
hilleclimb over that highest road. 


Milwaukee Dealers’ Tour Ends 


MILWAUKEE, WIs., Sept. 2.—The Mil- 
waukee dealers to-day concluded their 
second annual State-fair-boosting tour of 
Wisconsin. Between Monday morning 
and this afternoon they traveled 
miles, visited forty-four cities, villages 
and hamlets, and took the message to a 
territory of 1,000,000 people. 
Weston Leaves U. S. Tire 

Mitchell Motors 

NEw YoRK City, Sept. 2.—J. C. Wes- 
ton, general sales manager of the United 
States Tire Company since 1914 and 
connected with that company since its 
inception, has resigned to become vice- 
president in charge of the sales of the 
Mitchell Motor Company, Racine, Wis. 
He thus takes up the duties of O. C. 
Friend, former sales manager of the 
Mitchell-Lewis Company, who resigned 
last July to become vice-president and 
general manager of the United Motors 
Company. 

Mr. Weston has been in the tire busi- 
ness since 1896, when he became a sales- 
man for Morgan & Wright. In 1906 he 
became secretary of the company and 
stayed with it when it became a mem- 
ber of the United States Tire Company. 
At that time Mr. Weston’s duties were 
confined to the Pacific Coast district, 
which he organized. From there he 
took charge of the central district in 
Chicago and in 1913 came to New York 
as head of the contracting department, 
handling all of the automobile makers’ 
business. The next year saw him in 
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the position he has just vacated. 

Though no successor has as yet been 
named by the tire company, his former 
duties will be redistributed at the pres- 
ent time by President J. N. Gunn. 
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Armored Mack 
in Fast Run 


Covers 325 Miles from N. Y. 
to Plattsburg at Average 
of 10.3 M.P.H. 


PLATTSBURG, N. Y., Aug. 31.—L. Grin- 
nel, wealthy rookie at the training camp 
here, in his Mack 2-ton armored car ar- 
rived at 10 o’clock last night, having 
made the 325-mile trip from New York 
City in 22 hr. 13 min. actual running 
time, after being on the road 31 hr. 24 
min. Average road speed was 10.3 m.p.h., 
after subtracting 4 hr. 29 min. of minor 
road stops. Not including the night or 
meal stops actual running speed was 14.6 
m.p.h. This performance was made in 
spite of four detours of some length and 
one run of 20 miles on the roughest sort 
of mountain road between Elizabethtown 
and Keesville. At this point the speed 
was only 9.4 miles per hour. Between 
Troy and Saratoga Springs the 30.1-mile 
run was made in 1 hr. 40 min., at a speed 
of 19 miles. The time of the entire trip, 
including night stop at Troy, was 41 hr. 
31 min., in which time 325 miles were 
covered. There were nineteen stops other 
than for meals and sleep, but no serious 
mechanical trouble. The engine missed 
some and one of the Kelly sectional blocks 
on the right rear wheel was lost when 
the truck came near going off the road 
on a particularly bad detour between 
Rhinebeck and Hudson. The driver failed 
to get the low gear meshed in time on a 
bad hill, so the truck backed within a 
few inches of a deep ditch. 


32 M.P.H. on Good Roads 


Besides detours and bad _ stretches 
above Elizabethtown the roads on an av- 
erage were excellent, but the many turns 
slowed the vehicle down due to the im- 
possibility of seeing ahead and danger of 
meeting other cars on the narrow roads. 
Paced by a motorcycle, however, it made 
31 and 32 m.p.h. frequently on good 
straight roads. The machine was built 
for Grinnel by the International Motor 
Company for use in a volunteer machine 
gun company he is organizing in New 
Bedford, Mass. Being a rookie at Platts- 
burg, he determined, on being notified 
that the car was completed, to run it up 
here and put it through maneuvers with 
the Englewood battery on the hike of the 
August camp now in progress. Lieuten- 
ant R. A. Osmun of the Coast Artillery 
Corps at Governor’s Island, escorted the 
car on an Indian motorcycle. In the ma- 
chine were Grinnel, H. F. Welch, engi- 
neering department International Motor 
Co., M. C. Horine, editor of The Commer- 
cial Vehicle, observer and S. A. E. rep- 
resentative, and W. J. Wright, driver. 
Fuel consumption was over 7% m.p.g. 
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$59,994,118 Profits 
for Ford 


49,870 Employes on Payroll— 
$52,550,711 Cash on Hand 
and in Banks 


(Continued from page 381) 
payroll contains 49,870 names, this in- 
cluding the parent plant and_ all 
branches. Of this number, 27,002 are 
employed at Detroit and getting $5 a 
day or more, 14,335 at the eighty-four 
branches and assembly plants, and 34,- 
485 is the total at the home plant. The 
home office force numbers 1,028. 

The marvelous growth of the Ford 
cash balance in 5 years is indicated by 
the following table: 


1912, cash on hand and in banks....$6,400,100 
1913, cash on hand and in banks....13,225,710 
1914, cash on hand and in banks... .27,441,468 
1915, cash on hand and in banks... .43,788,151 
1916, cash on hand and in banks....52,550,771 

In the same period of years, the value 
of the materials and supplies on hand 
has jumped from $6,629,533 to $31,895,- 
434, and the investment in plants from 
$2,596,115 to $17,293,293. 

The balance sheet for the past fiscal 
year tells the story. It appears here- 
with in connection with similar state- 
ments for the past 5 years. 

Coincident with the making public of 
its financial statement, the Ford com- 
pany, through Henry Ford, made it 
known that work is to commence at once 
on the much-talked-of steel plant and 
blast furnaces at River Rouge, a suburb 
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on the west side of Detroit along the 
river. For some time past the Ford 
company has been acquiring a large 
tract in this district, but this is the first 
positive assurance that has been given 
that work is to be commenced soon. 
Julian Kennedy, recognized expert on the 
design and construction of blast fur- 
naces, has been retained by the Ford 
company to design and superintend the 
construction of two furnaces on the 
River Rouge property. It will take 134 
acres of land to accomodate the down- 
river works, the location of which will 
make it advantageous for the big ore 
freighters to bring the ore down from 
the northern part of the state and from 
Duluth. Blast furnaces, docks, coke 
ovens, and other buildings of the plant 
will entail an initial expenditure of $3,- 
500,000. Most of the work will be done 
by machinery in this modern steel and 
iron plant, and only about 500 men will 
be employed at first, according to Henry 
Ford. 
Profit-sharing Pays 

Mr. Ford made a very significant 
statement on the issuance of the financial 
report. He said, “If you expect a man 
to give you his time and energy, you 
must fix his wages so he will have no 
financial worries. It pays. Our profits 
this year, after giving our employees a 
big share in them, show that to pay good 
wages is the most profitable way to do 
business.” This is one of the big secrets 
of Ford success. 

“My ambition,” says Mr. Ford, “is to 
employ still more men; to spread the 
benefits of this industrial system to the 
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Ford Motor Company’s Balance Sheet for 1916, 1915, 1914, 1913 and 1912 








ASSETS 
1916 1915 1914 913 
Cash on hand and in banks... $52,550,771.92 $43,788,151.23 $27,441,468.79 $13,225,710.82 $6,400,100.66 
Michigan municipal bondsat cost 1,259,029.01 1,311,924.10 1,330,546.84 1,283,943.59 1,075,051.48 
Accounts receivable .......... 8,292,778.41 2,300,456.42 3,233,582.73 448,233.93 230,912.17 
Merchandise inventory at cost. 31,895,434.69 14,335,767.87 9 284,449.26 9,046,171.68 6,629,533.83 
Outside investments ......... 9,200.00 9,200.00 9,200.00 7,433.32 7,772.04 
Preokid. GRDORBES. ox o.05600800s 434,055.19 385,377.56 437,089.77 215,259.29 44,591.07 
OMe ONG ie cap ca bw. s 018se-de 5,232,156.10 3,148,263.01 2,227,567.88 1,540,483.42 820,636.97 
Buildings and building fixtures 17,293,293.40 12,931,884.45  10,714,928.45 4,615,156.82 2,596,115.61 
Factory and equipment....... 3,868,261.02 2,606,356.06 1,661,155.23 676,589.49 371,110.90 
rniture and fixtures........ 431,249.37 328,497.30 105,263.95 77,357.60 58,059.39 
Power plant and machinery... 8,896,342.31 5,693,768.50 3,821,465.38 2,832,907 .33 1,843,967.02 
i ee ee eer or 1,690,688.54 1,491,824.85 1,199,779.11 824,901.04 566,510.17 
ES ae ee 170,619.77 142,998.22 105,992.30 92,710.13 66,884.06 
PRIME. b.cccbne nd Oaaenooaenes 64,339.85 61,472.84 59,767.47 57,224.27 51,793.96 
Machinery, tools and equipment 
St DAG 6.c.0 has bax adenes deieetieadan) Deecaeawien Waensebeaael  abwarcunses 52,746.30 
I <a Soatca ew cutee ets $132,088,219.58 $88,535,840.41 $61,632,257.16 $35,033,919.86 $20,815,785.63 
LIABILITIES 
Accounts payable—not due.... $7,680,866.17 $4,947,805.81 $3,335,139.01 $3,049,586.86 $2,261,026.63 
ACCTUGH BERPOUE 6 oc cecvscoes 847,953.68 428,907.14 537,489.70 191,940.70 149,166.45 
ACCEUGd SRIBTIOS 6 coins sccvcces 338,268.86 341,814.16 44,229.95 24,169.30 12,327.45 
Accrued €XDONSES .6.0.ccccess 1,175,070.72 463,111.47 218,140.50 266,119.43 178,766.10 
Contract rebates ......ccccees 2,199,988.00 1,281,661.01 621,381.12 25,960.00 58,350.00 
Contract GepeGite «:+:0)o0.0%¢:s10-0-0% 1,519,296.40 1,968,844.89 UHGRINEEE Sadawecewen we edeiariewien 
Reserve for refunds to take 
Care of reduction im prices... 2 ..ccccccce cere ccecee cevcrcecces  eesseeceses 75,000.00 
Reserve Fir SIGNOEE DORUEs  ivitSeesece <Ghakatekaen eesewesenes 134,999.96 242,033.80 
ee a a a ee er er me 3,510.55 3,655.04 
Reserve for depreciation of 
Se. eS ae re 2,855,188.94 1,935,440.07 1,061,805.25 742,626.99 
Reserve for depreciation of 
UNS os ge a tees as iceak 4,260,275.33 61,472.84 59,767.47 57,224.27 51,793.96 
Buyers’ P. S, Rebate......... GEM <ccisvicnsocus sucexencere, —eseaseeene! . skeseaennuts 
Fire insurance reserve........ 57,493.89 51,263.49 43,934.45 34,059.63 11,900.40 
Reserve for profit Gharing...... coscoserces 15,000,000.00 SIT Oe je Fae. . Srteadewekin 
Unearned WORTS——DFANCNEB. 0. wccsccccccs  ccesccesccs eevecereces 60,370.23 284,043.34 
Capital At aS en 2,000,000.00 2,000,000.00 2,000,000.00 2,000,000.00 2,000,000.00 
Surplus 111,960,907.53 59,135,770.66 48,827,032.07 28,124,173.68 14,745,095.57 
TOM. c.cccs eeccecece cece e$132,088,219.58 $88,535,940.41 $61,632,257.16 $35,033,919.86 $20,815,785.63 


*The 1915 statement represents the business for only 10 months because last year it was decided to 


change the end of the fiscal year from September 30 to July 31. 
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532 Maxwells Built 
in 1 Day 


Average Production 400 Cars 
Daily—120,000 Cars for 
1916-1917 Year 


DetTROIT, Sept. 5—A record was made 
by the Maxwell Motor Co. on Aug. 26 
when 532 cars were turned out by the 
big plants here. The previous record 
was made only the day previous, when 
501 cars were turned out. The average 
production of the big Oakland Avenue 
assembly plant is now about 400 cars 
per day, as compared with a maximum 
daily output 1 year ago of about 200 
machines. 

All Maxwells are assembled here, 
while most of the parts are manu- 
factured in the concern’s factories at 
Dayton, and Newcastle, Ind. These 
units are now making for the Detroit 
factory some 400 units daily, to keep 
pace with production. 

It is stated that the 1916-1917 year 
will see 120,000 Maxwells built, as com- 
pared with 60,000 for the year just 
ended. 


Morgan Appointed Abbott President 

CLEVELAND, OHIO, Sept. 2.—G. W. 
Morgan, of the Mitchell Motor Car Co., 
Racine, Wis., has been appointed presi- 
dent and general manager of the Ab- 
bott Corp., this city. He succeeds C. L. 
Lewis, who recently retired as president. 





greatest possible number, to help them 
build up their lives and their homes. To 
do this we are putting the greatest share 
of our profits back into the business.” 

In the report no mention is paid of 
the contemplated output of cars for the 
coming year, but elsewhere it has been 
stated that the output of cars will be 
750,000, and 250,000 of the new Ford 
l-ton truck that is to come out about 
the first of the year. 


FORD STATISTICS 


Total output 13 years, 1,406,997 cars. 
Employed 311 men first year. 
sa” of employees at home plant now, 
Total of employees, all plants, 49,870. 
Total of employees getting $5 a day or 
more, 36,626. 
Largest one-day output, 2,430 cars, Feb. 29, 
Sales value of 1916 output, $206,867,347.47. 
Sales value of 1903-1904 output, less than 
$2,500,000. 


PRODUCTION FIGURES 


d 


Cars Made Increase or Daily 
Year and sold Decrease Average 
1916........ 533,921 plus 225,708 1816 
ee 308,213 Plus 59,906 1027 
re: 248,307 plus 83,855 827 
| nee 164,452 plus 95,908 545 
rer 68,544 plus 30,078 228 
) ae 34,466 plus 15,802 115 
a 18,664 plus 8,057 62 
| See 10,607 plus 3,209 35 
ee 6, minus 2,025 21 
| ee 8,423 plus’ 6,284 28 
on ee 1,599 minus 96 5 
WROD csdvececanare 1,695 minus 13 5 
WOCCeLOUGss. AOR - Kieskweceesas 5 
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Toft’s Omar, Vail’s Hudson and Merz’s Peugeot in a brush before the grandstand in the 300-mile Labor Day race on the new Cincin- 


Aitken Wins at 
Cincinnati 


Peugeot Makes 300 Miles at 
97.06 M.P.H.—D’Alene 
Finishes Second 


Car Driver Time M.P.H. 
Peugeot Aitken 3:05 3:27.22 97.06 
Duesenberg D'Alene 3:09 :56.00 95.05 
Sunbeam Galvin 3:18 :35.58 90.06 


CINCINNATI, OHIO, Sept. 4.—Driving 
at more than 97 m.p.h., J. D. Aitken won 
the 300-mile Labor day race on the new 
$750,000 Cincinnati Speedway before 27,- 
000 spectators. D’Alene was second and 
Galvin third. Gil Anderson, in a Stutz, 
drove too close to the inner wall, crashed 
into it, and both he and his mechanician 
were badly hurt, Anderson sustaining in- 
juries to his spine and a broken leg and 
arm. 

It was confidently expected that Resta 
would win the race, in view of his pre- 
vious victories on speedways all over the 
country, but he was forced out. 

At the end of the first hundred miles 
Resta was averaging 100.55 m.p.h., and 
he did not stop until the end of the 168th 
mile, when he had a lead of 1:22 over 
Aitken, who was second. 

George Buzane, in a Duesenberg, was 
fourth in 3:23:19; Art Klein, in a Craw- 
ford, was fifth, time 3:34:15; Devlin fin- 
ished sixth in a Duesenberg in 3:46:06. 
Haibe’s Kleinart was flagged at 270 
miles and given seventh money, being the 
only car running at that time, although 
there were ten prizes to compete for. 


Resta Takes the Lead 


Resta took the lead in the first lap, 
closely followed by De Palma, and while 
the Mercedes lasted these two rivals 
fought for position. Resta was headed 
by De Palma at the end of 8 miles and 
held his position two laps, then gave way 
to Resta for one lap, taking the lead 


nati speedway 


eth a MA Ke NG oe 


Flying start of the 300-mile race on Cincinnati speedway. 


again for three laps, Resta taking the 
lead at 10 miles and De Palma going out 
with a broken connecting rod at the end 
of 22 miles, Aitken moving up to second 
place. Mulford’s Peugeot was third and 
Wilcox’s Premier fourth at the end of 
the 28th mile. 

Resta and Aitken ran one-two until 
165 miles were reached; then Aitken took 
the lead and held it until the finish, al- 
though there were times when his mar- 
gin was very narrow. By the time 200 
miles were covered Resta had taken third 
place, D’Alene holding second. There 
was a constant fight between Resta and 
D’Alene for second place, reversing once 
or twice every 20 miles until Resta went 
out at 288 miles with an overheated mo- 
tor due to a balky radiator. Resta made 
four stops, but only changed one tire, 
which shows how his car was going. 

With a field of twenty-eight cars it is 
surprising that so few finished. The 
speed during the early part of the race 
was around 105 miles per hour, but the 
terrific pace told on engines and tires. 
One by one cars dropped out. the ma- 





There were 27,000 spectators 


jority of them with broken rods or 
burned bearings, which seems to indicate 
that the track is faster than the cars 
could stand. Nine cars had not made 
any stops until they went out. 

As to tires, the track seemed fairly 
easy, only thirty casings having been 
changed, or an average of a little over 
one to each car starting. 


Buzane a Surprise 


Buzane, who took fourth money, was 
a surprise. He was a last-minute quali- 
fier. His car was wrecked at Kalamazoo 
a week ago, and it was only by night and 
day work that he got it rebuilt. He 
reached the track at noon Sunday, fitted 
a new block on his motor and qualified 
late in the afternoon, just before the final 
limit given. 

It is felt that Anderson’s accident 
might not have happened had he had 
sufficient rest. He burned out a center 
crankshaft bearing in practice Saturday 
and had to go to Indianapolis to get an- 
other. He practically tore his car down 
last night and worked on it nearly all 
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Specifications and Details of Equipment of Cars Which Started in the 300-Mile Cincinnati Derby 
Held on Labor Day at the New $750,000 Speedway 





‘ 1 . a oy 
TIRES =| __si|f | 
Car Criver Bore Stroke Dis. Carb. Ignition Plugs No. No. Vaive —| Wb. | Wheels Pistons | Oil Shock | Other 


Plugs Valves Location Make , Size | Absorbers Equipment 





ene Hartford 'Moto-Meter 











Sunbeam* Christiaens 3.28 6.14 294.2 Miller Bosch KLG 6 24 Over Silvertown 35x5 | 113 R.-W. Alum. Al. 
Peugeot Resta 3.70 6.65 274.0) Miller Bosch K LG $ 16 Over Silvertown |... ..} 100 R.-W.  |Leavitt Oilzum Hartford |Moto-Meter 
Peugeot . Merz 3.70 6.65 274.0 Zenith Bosch KLG 4 16 Over Goodyear 35x5 106 R.-W. Leavitt \Castor Hartford |Moto-Meter 
Premier Wilcox 3.65 6.63 274.5 Miller Bosch KLG 4 16 Over Goodyear 35x5 | 105 R.-W. Leavitt Oilzum Hartford |Moto-Meter 
Stutz Anderson. .. 3.81 6.50 293.8 Stromberg Bosch Bosch 8 16 Over Silvertown 33x5 | 102 Houk Leavitt (Oilzum Hartford Moto-Meter 
Omar Toft 3.75 6.75 298.2 Miller Bosch Rajah 8 16 Side Goodyear (35x5 106 R.-W. Leavitt |Oilzum Hartford Moto-Meter 
Crawford Klein 3.75 6.75 298.2,Miller Bosch Rajah 8 16 Side Silvertown 34x4.5| 106 |R.-W. Leavitt | Cede Hartford Moto-Meter 
Crawford Chandler 3.75 6.75 298.2 Zenith Bosch Rajah 8 16 Side Silvertown 33x5 106 |R.-W. Leavitt a Be Hartford Moto-Meter i 
Mercedes De Palma 3.70 6.49 279.0\Mercedes Bosch Fisemann = 8 16 Over — Silvertown 33x5 | 114 |R.-W. Leavitt ‘Monogram Mercedes |Moto-Meter 
Peugeot Aitken 3.65 | 6.65 274.0 Zenith Bosch KLG } 16 Over Goodyear 35x5 106 |R.-W. Aluminum (Castor Hartford Moto-Meter 
Maxwell. Rickenbacher. 3.75 6.75 298.2 Miller Bosch KLG 4 16 Over Goodyear 35x5 ; 106 Houk Leavitt (ileum Hartford Moto-Meter 
Duesenberg D'Alene ‘ 3.75 | 6.75 298.2) Miller Bosch Rajah 8 16 Side Silvertown 3.5x5 | 106 R.-W. Leavitt \Oilzum Hartford Moto-Meter 
Maxwell Henderson 3.75 6.75 298.2! Miller Bosch KLG 4 16 Over Goodyear 35x5 106 Houk Leavitt (Oilaum Hartford |Moto-Meter 
West Duluth Rawlings 3.75 6.75 298.2\Miller Bosch Rajah 8 16 Side Silvertown 33x4.5! 106 |R.-W. Leavitt (Oilzum Hartford |Moto-Meter 
Delage... Franchi 3.70 6.29 268.9 Delage Bosch KLG 4 16 Over Silvertown 34x4.5) 106 R.-W. Steel |Castor Hartford |Moto-Meter 
Kleinart Haibe 3.98 5.00 248.0 Miller Bosch Rajah 8 8 Side Nassau 33x4.5! 99 R.-W. Leavitt ‘Monogram Hartford |Moto-Meter 
Delage Lecain 3.70 6.29 268.9 Delage — Bosch Rajah 1 16 |Over Silvertown 34x4.5) 106 R.-W. Leavitt \Castor ‘Hartford |Moto-Meter 
Sunbean* Galvin 3.28 6.14 294.2 Claudel Thomson Rajah 6 24 Over Silvertown 35x5 113 R.-W. Alum. Al. (Castor Hartford Moto-Meter 
Dansl'Argent*. Muller 3.50 5.00 288.0 Hudson Delco Rajah 6 12 Side Silvertown 34x4 | 102 |[R.-W. Leavitt (Castor Hartford | Moto-Meter 
Duesenberg Milton 3.75 6.75 |298.2) Miller Bosch Rajah 8 16 = Side Silvertown 34x4.5) 106 R.-W. Leavitt (Oilzum Hartford |Moto-Meter 
Duesenberg Buzane 3.75 6.75 298.2 Miller Bosch Rajah 8 8 Side Silvertown 33x5 106 .R.-W. Leavitt |Castor Hartford |Moto-Meter 
Hudson® Vail 3.50 5.00 288.0 Hudson Delco Rajah 6 12 Side Silvertown 35x5 105 'R.-W. Leavitt \Castor Hartford |Moto-Meter 
Duesenberg Devlin 3.75 | 6.75 298.2 Miller Bosch Answer 8 16 Side Silvertown 33x5 | 106 (R.-W. Leavitt |Oilzum Hartford |Moto-Meter 
, Osteweg Osteweg 3.34 5.00 295.2\Miller Bosch Rajah 8 16 Side Silvertown 33x5 102 Houk Leavitt lOitsum Hartofrd |Moto-Meter 
Hoskins Hoskins 3.75 | 6.75 |298.2!Miller Bosch Rajah 8 16 Side Silvertown 34x4.5| 106 |R.-W. Aluminum ‘Monogram Hartford Moto-Meter 
Premier Lewis 3.65 6.63 274.5 Miller Bosch KLG 4 16 Over Silvertown 35x5 | 105 |R.-W. Leavitt |Oilzum Hartford |Moto-Meter 
Peugeot Mulford 3.65 6.65 |274.0!Zenith Bosch Rajah 4 16 Over Silvertown 35x5 {| 110 R.-W. Leavitt (itm Hartford | Moto-Meter 
Crawford Moore 3.75 6.75 .298.0 Miller Bosch Rajah 8 16 Side Silvertown 34x4 5) 106 |R.-W. Leavitt | fn ‘Hartford Moto-Meter 
Frontenac Chevrolet 3.87 6.38 300.7 Miller Bosch Rajah 8 16 Over Silvertown 33x4 5) 103 R.-W.  |Lynite |Castor ‘Hartford |Moto-Meter 


*Six cylinders; all others four cylinders. 





SE EE EP I a eT Ta night. D’Alene asked for and was given 
ee! Tet ; No. 13, and it seemed to have a charm, 
his winnings for to-day being $6,000. 
Aitken won $12,000 and an extra 
$1,000 for leading at 200 and 250 miles. 
Resta got the Gibson trophy given by the 
Hotel Gibson for being first at 50 miles 
and $500 for being first at 100 miles. 
Galvin won $3,000, Buzane $1,500, Klein 
$1,300, Devlin $1,200, and Haibe $1,100. 
Haibe was overcome by the heat and Art 
Klein relieved him after having finished 
in a Crawford, thus winning two prizes 
in one race finished by two cars. 





tas 
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Planked Speedway 


} The 2-mile speedway is built on a 
_ tract of land 1 mile long and 11% miles 
» wide near Sharon, Ohio. Two-by-four 
; planks are used and are laid length- 
é wise. This construction continues up at 
an angle of 90 deg. on the turns, thus 
a making a safety rail with no breaks. 
The course is similar to New York’s so 
Infield at the new $750,000 speedway at Cincinnati during the 300-mile race which marked 


¢ its inauguration on Labor Day. Note the parking of the cars in which a good share of far as the curves being part of a para- 
the 27,000 spectators came to the track bola. 
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35,000-Car Gain in 
Wisconsin 
110,350 Cars and Trucks Reg- 


istered Up to Sept. 1— 
353 More Dealers 


MILWAUKEE, WIs., Sept. 4.—On the 
morning of Sept. 1 the report of private 
owners’ registrations showed that 110,350 
cars in the hands of private owners have 
been registered and licensed since Jan. 1. 
On the same day a year ago, the total 
was 75,600, showing a gain of nearly 
35,000 cars for 1916. At this point last 
year the gain was 25,500 over the corre- 
sponding period of 1914. 


20,559 More Than in 1915 

On Sept. 1, Wisconsin registered 20,- 
559 more cars than the total for the en- 
tire year 1915, which was 79,791. The 
gain represents more cars than were reg- 
istered in Wisconsin during the entire 
year of 1912, when 24,578 cars were 
licensed. Likewise, it comes close to the 
total registration of 1913, which was 
34,646. 

The decided increase in the number of 
dealers is a feature of the situation in 
Wisconsin. In 1915, the state licensed 
1,583 dealers. This year, up to Sept. 1, 
the number was 1,936, a gain of 353. In- 
asmuch as the practice of using dealers’ 
licenses on privately-owned cars has 
been almost wholly discouraged, the 
license figures would indicate that Wis- 
consin has nearly 2,000 automobile deal- 
ers at this time, or just twice as many 
as it had in 1912. 

Comparative figures on Wisconsin reg- 
istration follow: 


To Sept. 1, 

1912 1913 1914 1915 1916 
Cars.... 24,578 34,646 53,160 79,791 110,350 
Dealers... 1,052 1,393 1,202 1,583 1,936 


Over 16,000 Registrations in N. H. 

ConcorD, N. H., Sept. 1.—Automobile 
owners will pay into the State treasury 
this year upwards of $325,000. Up to 
date the fees have run above $300,000, 
while last year they reached $257,000. 





Daily Market Reports for the Past Week 
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More than 16,000 cars have been regis- 
tered this year and about 1600 of them, 
or 10 per cent, are those of non-resi- 
dents. Last year visiting motorists paid 
more than $15,000 into the State treas- 
ury. As September and October are 
good touring months many more visi- 
tors are expected here, and as the limit 
is but 10 days for them the fund is 
bound to swell. 


Maine Registrations Increase 5534 

AuGusTA, ME., Sept. 1.—Maine is go- 
ing to get a large revenue from the mo- 
torists this year. A few days ago the 
receipts had totaled $341,367.75. For 
the entire year of 1915 the state received 
$271,987, so the present total is $69,- 
380.75. If the cars continue to increase 
the state will get at least $100,000 more 
than a year ago. The following table 
shows the increase up to Aug. 1: 

Jan.1,to Jan. 1, to 
Aug. 1, 1915 Aug, 1, 1916 Increase 
Automobiles - 31,874 26,172 4,798 
CO 1,098 oa 736 


Operators licensed 26,658 32, 
Dealers 324 305 





* Decrease. 


180,000 Cars in Mo. 


St. Louis, Mo., Sept. 4.—At the end 
of August, 180,000 automobile licenses 
had been issued by the state, more than 
25,000 in excess of the total of last year. 
Of these, 19,453 were in St. Louis, 
11,954 were in Kansas City. 


U. S. L. Directors Elected 

BuFFALO, N. Y., Sept. 1.—At the re- 
cent annual meeting of the stockholders 
of the U. S. Light & Heat Corp., the 
following board of directors were elect- 
ed: E. H. Gold, J. A. Smith, R. C. Caples, 
H. W. Farnum, A. H. Ackerman, C. L. 
Lane, K. H. Addington, J. A. Roberts, 
Conrad Hubert, G. G. Shepard and E. 
K. Gordon. 

The corporation recently obtained 
nearly $3,000,000 of new automobile 
storage battery business and has greatly 
increased its floor space and facilities 
to care for this increased volume of 
business. 


Week’s 
Material Tues. Wed. Thur. Fri. Sat. Mon. Ch’ge 
PE  ccdversnavhanieeeaderesceeneas 58 58 58 58 .58 60 + .02 
| Gee Rag RR RASA TERE TORTS 13% .13 12% 12% 12% 12%—.01% 
Beams and Channels, 100 Ib...........-eeeeee 2.77 2.77 2.77 2.77 2.77 2.77 par 
PC CE nc ccedteedeoteteaeanyee 45.00 45.00 45.00 45.00 45.00 45.00 ws 
OO SS Sr ee re .28 .28 .28 .28 .28 .28 aes 
ES BE Sa decvnticcdDececdvekevnt eee tn 28 .28 .28 .28 .28 .28 oe 
OE Ee ere eae 9.30 9.40 9.61 9.60 9.60 9.70 + .40 
Fisk Oil, Menhaden, Brown, gal.............. 55 55 ae 58 .58 58 + .03 
I SE, Cb can nccevecscesnseeveseees .23 By i .23 .23 23 23 oe 
Sr Cr i MG sn cccac ew enerkacadwnedges 1.05 1.05 1.05 1.00 1.00 1.00 — .05 
hae ibn g che eet eenhe Cee VERE CO ENE 6.70 6.70 6.70 6.70 6.70 6.70 oes 
Se ere ae ee Re Ry Be 72 aa 72 
i PM ccc esaaer bet radeawrnnn 45.00 45.00 45.00 45.00 45.00 45.00 
Petroleum, bbl., Kans., crude...........ese0- .90 .90 .90 .90 .90 .90 
I Os GR 6 66 bdinv.e v6.00. 06 oeee 2.30 2.30 2.30 2.30 2.30 2.30 
aoe eee .90 .90 .90 -90 .90 .90 wos 
Rubber, Fine Up-River, Para, lb............. 69% .69% 69% 69% 69% 69% ... 
Rubber, Ceylon, First Latex, Ib............-- 57 56% .56%4 .561%4 .561%4 .561%4— .00% 
Sulphuric Acid, 60 Baume, gal............... 2.50 2.50 2.50 1.50 1.50 1.50 —1.00 
Tin, 1 isthe Hee e Onde Oona censnseses 39.50 38.88 38.75 38.75 38.75 38.75 — .75 
TG os oo nae aaawrsadeawesscadans 05% 05% .05% 05% 05% 05%... 
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New York Gasoline 
Drops 1 Cent 


Metropolitan District, Cover- 
ing Long Island and Conn. 
Affected By Reduction 


NEw YorK City, Sept. 5.—Gasoline 
prices in this city, Long Island, and 
Connecticut, have been lowered 1 cent 
a gallon wholesale to 22 cents by the 
Standard Oil Co. Texas gasoline sells 
at 23 cents wholesale. Quotations from 
the rest of the country are as yet un- 
changed, though prices are expected to 
drop on account of the large expansion 
in gasoline manufacturing capacity and 
the improvement in refining methods 
enabling a larger gasoline yield with a 
corresponding increase in the produc- 
tion of crude oil. 


Market Prices Steady 

NEW YorRK City, Sept. 5.—Quotations 
on the automobile materials last week in 
this city were steady and strong with a 
brisk demand. Changes for the most 
part were unimportant. Aluminum has 
again risen to 60 cents a lb., and is still 
in large demand by the automobile mak- 
ers. The steel market was steady with 
prices unchanged. Many of the manu- 
facturers are now putting in their con- 
tracts for future delivery on steel. Tin 
has gone down to $38.75 per 100 lb., a 
loss of 75 cents. Copper prices are hold- 
ing at the high rate of 28 cents a lb., 
with few buyers at that price. 

Gasoline goes down 1 cent a gal. to- 
morrow in this city and the surrounding 
territory. The wholesale price will be 
22 cents per gal., and consumers will pay 
25 cents. 


Tenth Market Report Issued 


CHICAGO, Sept. 2.—The tenth edition 
of the National Used Car Market Re- 
port has been issued by the Chicago 
Automobile Trade Assn. The book is 
much the same as the ninth editiwn; zone 
11, centering in Dallas, is still missing, 
the co-operation of dealers in that section 
not having yet been arranged. 

The H-A-L and Liberty are new 
names. The Marion-Handley supplants 
the Marion. The Crow has been dropped 
but the Crow-Elkhart remains. There 
are 139 gasoline cars and fourteen elec- 
trics listed. 

The Liberty, Madison and Saxon fac- 
tories are now co-operating in the dis- 
tribution of the report to dealers, mak- 
ing twenty-one car manufacturers. 

The pocket edition accompanies the 
larger edition, containing in abbreviated 
form the data in the larger book. The 
form in both has been found satisfactory 
and has not been changed. 
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G. M. C. Features 
Securities 


Rises 25 Points on Report of 
Financial Readjustment 
on Sept. 7 


NEw York City, Sept. 5—The auto- 
mobile and accessory securities were on 
the whole lower last week, though in 
good demand. General Motors featured 
with a net gain of 25 points for the 
week, its quotation on Saturday being 
550. The directors of this company have 
considered a readjustment of the cap- 
italization of the company and will take 
definite action on Sept. 7. Although de- 
tails have not been completed, the plan 
which is now under consideration calls 
for the formation of a new corporation 
with a capitalization of $100,000,000. It 
is understood that five shares of new 
common stock for one of old will be 
given under the new financing plan. The 
preferred, according to the plan, would 
be exchanged either share for share, or 
possibly six shares of stock for five of 
the old issue. The new common shares 
would probably be of no stated par 
value. 


Firestone a Cleveland Feature 


Firestone Tire common on the Cleve- 
land Exchange was also a feature last 
week, with a gain of 20 points, the stock 
rising to the record price of 1020. This 
company, it is stated, is about to declare 
a share dividend of 700 to 800 per cent. 
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The capital is to be increased to $50,- 
000,000. The rest of the tire issues were 
strong and steady, sharing the generally 
buoyant tone which pervaded the securi- 
ties market at large. 

Goodyear common was unchanged at 
240. Miller common sold at 220. Kelly- 
Springfield in a turnover of 24,000 
shares rose 7% points. It is rumored 
on the street that negotiations are being 
arranged for the merger of several of 
the large tire companies. 


Dividends Declared 


Stutz Motor Car Company initial 
quarterly of $1.25 a share, payable 
Oct. 2. 


Chandler 2 per Cent Extra Dividend 


CLEVELAND, OHIO, Sept. 6—An extra 
dividend of 1 per cent has been declared 
by the Chandler Motor Co., which has 
also declared the regular quarterly pay- 
ment of 2 per cent both to be made Oct. 
2 to stock of record Sept. 18. The com- 
pany inaugurated dividends at the rate 
of 6 per cent last April and in July put 
the issue regularly upon an 8 per cent 
basis. 


Bowser Treasurer Resigns 

FortT WAYNE, IND., Aug. 31—At a 
meeting of the board of directors of S. F. 
Bowser & Co., Fort Wayne, the resigna- 
tion of C. A. Dunkelberg as treasurer, to 
become effective Sept. 1, was accepted 
and W. G. Zahrt was elected to succeed 
him. Mr. Dunkelberg has been connected 
with the company for 17 years and Mr. 
Zahrt for 12% years. 
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Firestone Stock 
$50,000,000 


May Declare 800% Stock Divi- 
dend—To Retire Pre- 
ferred at 110 


AKRON, OHIO, Sept. 4.—The Firestone 
Tire & Rubber Co. has called a meeting 
of shareholders for Sept. 30, to authorize 
an increase in capital from $4,000,000 to 
$50,000,000. 

Of the new capital $10,000,000 will be 
6 per cent preferred, of which $5,000,000 
has been underwritten by banking inter- 
ests. The other $5,000,000 will not be 
issued at present. 


5 per Cent on Common 


The present issue of $1,000,000 pre- 
ferred will be retired at 110, and the 
present common stock issue of $3,000,000 
will be increased to $40,000,000. Divi- 
dends on this new common will be at the 
rate of 5 per cent. 

It is reported that a stock dividend of 
from 700 to 800 per cent will be declared. 
If this dividend is 700 per cent, the in- 
come return to the shareholder will be 
just double the 20 per cent now paid on 
the smaller issue. 

Six years ago Firestone common was 
selling for $105 a share. By 1915 it 
reached $360 a share. During the panic 
period it dropped to $300 a share, but by 
July of last year had reached $510. Yes- 
terday it sold for $1,050 a share, an 
increase of 900 per cent in six years. 








Automobile Securities Quotations on the New York and 


—1916— Wk’s 


5—, 
Bid Asked Bid Asked Ch’ge 


—191 
Ajax Rubber Co. (new)... aa : 
ea eee evetbwghanee aa 79 
Chalmers Motor Co. com.............. 95 97 
Chalmers Motor Co. pfd............. 95 97 
"Chandler Motor Car & RSET Na na ch ae ae 
Chevrolet Motor Co............. eats 
Fiske MOE TG.. COMBS s.6 occ cde cecec 
Se ae a ee eee 
Soe Se ee See eee ay os 
Firestone Tire & Rubber Co. com..... 520 535 
lirestone Tire & Rubber Co. pfd..... 111 ‘ 
General Motors Co. com............. 241 24 
"General Motore Co: pid... -.ssss006 112 11 
D.C < '60.6-4.0. oie oobi 61% 6 
fe ee ee ee 107 10 
(,oodyear Tire & Rubber RN 5, cno-e Vwi 270 274 
(;oodyear Tire & Rubber pfd.......... 108 109% 
\c0GNS: DOOM TO Cie oes b aren weeinevis ita Bt 
PRT: URE | ORIN at, dois wie Rare 
RUNS | MN PIN Ge laic6s dha. 6se:: Sve se inshore. ad aP 
International Motor Co. com.......... 30 31 
International Motor Co. pfd.......... 60 65 
*Kelly-Springfield Tire & Rub. com.... 195 205 
“Kelly-Springfield Tire & Rub. Ist pfd.. 86 87 
"Lee Rubber & Tire Corp............ av i 
*Maxwell Motor Co. com............. 43 44% 
“Maxwell Motor Co. 1st Ny sco died: beta 90 91% 
"Maxwell Motor Co. 2d pfd.......... 36% 38 
Miller Rubber Co, com.............. 190 194 
Miller Rubber Co. pfd............. .. 107% oe 
Packard Motor Car Co. com.......... 120 


Packard Motor Car Co. pfd.......... 101% 
Paige-Detroit Motor Car............-- Nae 
Peerless Truck & Motor Corp........ 
Perinnan Wii Cis cc oscscs o-<0 eee aoe 


*ortage Rubber Co. com............. 46 48 
Portage Rubber Co, pfd............-.- 93 94 
Regal Motor Co. RON pcs a tease, ecvscwiccecere’s a ae 
Reo Motor Truck Co........csceccecs 17 18 


Reo OS So oo eee 32% 34 


ae eS ee 
SPPINGHGIG BOUP cc.c.ciies a cis cesbivancees 
ROBURIG GEORGE COs. cic cece cv esceees 


Detroit Exchanges 


Bid Asked Bid Asked Ch’ge 


64 65 +: Stewart-Warner Speed. com.......... 64 65 111 113 —6 

80 84%, —2 Stewart-Warner Speed. pfd.......... 105 107 ws ae == 
150 170 . “Studebaker Corp. COM. <...o.o6.6:6<00ss0 111 112 122% 123% —2% 

95 100 —3 ee ae ee eee 104 105 107% 111 ae 
102% 103% —¥% Swinehart Tire & Rubber Co......... 88 90 95 100 + 
188 194 —9 Cieiten ~ Maier Cats oisiic ss sie csiosiocnae ie ase 77 79 + +16% 
110 140 a, © Rebber Co. com.........6.5. 49 50 57 57% + % 

- eR ee 104 10434 110% 1114 — 

oe . White Motor Co. (new).............. es as 52% 53% —l1} 
1020 , + 20 *Willys-Overland Co. com........... 182 184 42% 42% —3% 
112 114 WV iys-veriand Co, plds.sc 66s<s0.0%0.0% 105 108 103% 1034 —% 


550 580 +25 Ney 
s 


*At close Sept. 2, 1916. Listed New York Stock Exchange. 
Quotations by John Burnham & Co. 





240 245 OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 
= = Ts ACTIVE STOCKS 

6 Sek. =) 3% Dili TE Oo incessant 5 Boe 6 06a 4es a ae 36% a 

80 100 Chalmers Motor Co. com............. 99 Sg aie 155 

6 10 Chalmers Motor Co. pfd.............. 95 97 99 103 a 
15 20 ie Continental Motor Co. com........... = 300 35 36 —% 
807 81 4+7% Continental Motor Co. pfd............ 84 86 9% 10% 

95 86% Ford Motor Co. of Canada.......... «ogee, 305 330 — 
45% 46 +1% General Motors Co. com.............. 244 505 580 —35 
83 83% + % General Motor Co. pfd 114 125 129 5 
85 in Maxwell Motor Co. com.............. 43 45 82%4 85 +%% 
54% «55 —% Maxwell Motor Co. Ist pfd........... 891%Z 92 84 87 —1 
220 226 Maxwell Motor Co. 2d pfd........... 37 39% 354 57 an 
105 106 Packard Motor Car Co. com.......... a 120 165 171 
160 170 —5 Packard Motor Car Co. pfd........... 100 es 100 102 -—1 
100 103 Pre Paige-Detroit Motor Car Co.......... 440 450 52% 56 +7y% 
46 51 ne , (fe er ree 20% 22 42% 44 ane 
23 24 —1yY OO So en eerie 33% 434% 41% 43% —1 
“a = ee eae Ser 17% U% 36 7 
150 152 Studemeker Cort. Com... ..ccccsesces 109 112 122 125 —-2 
150 152 Studepawer Cars: PEGs cccccccecccscve 102 106 105 

17 22 ee ee Seer ‘ te 


tts et e INACTIVE STOCKS 

70% 72% —1y% Atlas Drop Forge Co........--eseeees 26 29 30 a 
83 83144 — % MR caienins sakebains 205 a 55 60 
6% 7% Regal Motor Car Co. pid........scccs ee 2i ily ae 
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King armored car undergoing tests for use 


King Armored Car 
at Rock Island 


After Tests at Fort Myer and 
at Sea Trials Are 
Continued 


Rock IsLAND, ILL., Sept. 5.—That 
government interest in military motors 
has not waned with the subsiding of the 
temporary excitement on the Mexican 
border is attested by the arrival at the 
government arsenal here to-day of the 
King armored car which was under test 
by the officers of the ordnance depart- 
ment at Fort Myer, near Washington, 
D. C., recently. With its arrival at Rock 
Island, the land battleship completed an- 
other of the series of strenuous trials 
through which it is being put. 


A Reliability Test 


The present test is for the purpose of 
determining the reliability in overland 
trips and began in New York, Aug. 29. 
It was under the supervision of F. E. 
Edwards, chairman technical committee 
of the American Automobile Assn., H. A. 
Tarantous, New York, and Darwin S. 
Hatch of Motor Age. 

The armored car was accompanied 
also by Capt. W. A. Ross, who has been 
with the military cars of the Allies in 
Europe and now is connected with the 
Armored Motor Car Co., Detroit, Mich. 
The ordnance department had a repre- 
sentative on board. 

The miniature scout cruiser for land 
fighting is almost completely covered 
with %-in. armor plate and carries a 
revolving turret in which is mounted a 
machine gun. In action, it carries three 
men, a driver, mechanic and gunner, the 
latter revolving with the turret. When 
not in action three additional men can 
be carried comfortably outside. It is 


with landing parties of marines. 
right, hoisting the car to the wharf 


arranged to be completely inclosed in 
action, doors even closing over the radia- 
tor, so that with the exception of the 
wheels, no vital parts are exposed to fire. 
Small slits in the armor plate give vision 
to driver and gunner. Three sources of 
gasoline supply are provided, all within 
the protective covering, thus assuring a 
supply of fuel, even though the main 
tank should become damaged. The main 
tank in the frame feeds by suction to 
the Carter tank, and two others holding 
4 gal. each, feed by gravity. The body 
is the design of Captain Ross and was 
built by the Armored Motor Car Co., 
Detroit, Mich. 

It is mounted on an eight-cylinder 
King chassis, which, except for the dual 
wire wheels and tires in the rear and 
the wire wheel in front, is standard 
King production. Equipped with the 
armored body the car weighs 4600 Ib., 
a figure considerably less than the 
weight of the armored cars now in serv- 
ice of the United States government. 

Some of the other features of the car 
and its equipment are of particular in- 
terest. The body is constructed in units 
so that it can be taken apart for han- 
dling very easily. Two bridges, each 12 


At the left, method of transporting by boat, and at the 


in. wide and as long as the whole car 
are mounted, one on either side of the 
body so that they serve the purpose of 
mud guards as well as for crossing ra- 
vines or loading on freight cars, barges, 
etc. At present these bridges are wood 
with steel trusses. 


Hupmobile Capital-to-Capital Car Climbs 
Fort George Hill 

NEw YorK City, Sept. 1—The Hup- 
mobile model N touring car which is 
traveling from State capital to State 
capital, paused here long enough yester- 
day to give a demonstration of hill- 
climbing ability on Fort George hill. The 
car, driven by C. E. Salisbury, climbed 
the hill on high gear under the sanction 
of the American Automobile Assn. The 
hill is about 400 yd. in length and has a 
gradient of between 11 and 12 per cent 
all the way up. It is surfaced with 
Belgian block giving a very difficult road 
for traction, and is locally well known 
for its steepness. The test was under 
the supervision of J. Edward Schipper 
as technical representative of the A.A.A. 
The car left here for Hartford, Conn., 
to-day, after which other New England 
State capitals will be visited. 














Hupmobile capital-to-capital car climbing 


Fort George hill in New York City under the 


supervision of the A. A. A. 
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Indianapolis Parts Co. Builds—The 
Metal Auto Parts Co., Indianapolis, Ind., 
will build a plant costing $60,000. 


Schwarz Wheel to Enlarge — The 
Schwarz Wheel Co., Philadelphia, Pa., 
has purchased 6 acres at Holmesburg, 
near its present plant, for extensions. 


Philadelphia Machine Co. Builds—The 
Tinius Olsen Testing Machine Co., Phila- 
delphia, is having a four-story factory 
building erected at 1210-12-14 Nectarine 
Street. 


Claus Cock Co. Builds—The Claus Au- 
tomatic Gas Cock Co., 2601 Vliet Street, 
Milwaukee, is building a new plant, 81 by 
149 ft., at Franklin and Booth Streets, 
to be ready Oct. 15 or Nov. 1. 


Makes Special Paint for Automobile 
Parts—The Shepard Paint Co., Colum- 
bus, Ohio, is placing on the market spe- 
cially prepared paint for the protection 
of automobile parts, in addition to its 
regular line of paints. 


John Brown Co. Installs Electric Ovens 
—The John W. Brown Manufacturing 
Co., Columbus, Ohio, maker of automo- 
bile lamps and accessories, has installed 
a series of electric ovens, which will 
double the capacity of the plant. 


Piston Ring Co. Builds—With its new 
four-story factory building practically 
completed, the Piston Ring Co., Muske- 
gon Heights, Mich., has started the in- 
stallation of machinery. A machine shop 
of the latest description will occupy the 
greater part of the new building. 
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Delay on Falls Motor Addition—Some 
delay is being encountered in the com- 
mencement of work on the new assem- 
bling shop and repair shop for the Falls 
Motors Corp., Sheboygan Falls, Wis. 
Bids received early this week for the 
work were rejected and a new call is- 
sued. Figures closed Sept. 1 under the 
new request. 


Makes Spring-Tempering Furnace— 
The Railway Materials Co., Stevens 
Point, Wis., has opened a new depart- 
ment which will manufacture fuel oil 
furnaces for tempering vehicle springs 
and steel forgings. Equipment is now 
being installed and a large production is 
being arranged for to fill the big volume 
of orders already in hand. 


Partridge Rubber Buys Guelph Plant— 
The Partridge Rubber Co. of Montreal, 
Que., has bought the business and plant 
of the Standard Tire & Rubber Co., 
Guelph, Ont. The purchase price was in 
the neighborhood of $150,000. The com- 
pany expects to give employment to 150 
hands at the outset, and the expectation 
is that this number will be increased. 
The new concern takes over all the con- 
tracts of the Standard people. 


Briggs & Stratton Build—The Briggs 
& Stratton Co., 258 Milwaukee Street, 
Milwaukee, Wis., one of the largest man- 
ufacturers of ignition and automobile 
specialties in the Middle West, has start- 
ed work on the erection of a new plant 
costing in excess of $100,000. A new lo- 
cation, Hopkins and Center Streets, has 
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been chosen. The main building will be 
five stories high, 60 by 220 ft. in size, 
and of strictly fireproof construction. 


Perfection Tire May Build at Niagara 
Falls—The Perfection Tire & Motor Co., 
Ltd., manufacturer of automobile tires 
and mechanical rubber goods, will erect 
a factory in Niagara Falls, Ont., provid- 
ing the ratepayers ratify a by-law which 
will be presented to them in a few weeks. 
The by-law provides that the city fur- 
nish the company with power at $10 a 
horsepower for a period of 10 years, also 
give the company a fixed assessment for 
this time. 


Cleveland Factory Items—The Na- 
tional Acme Manufacturing Co., Cleve- 
land, Ohio, has purchased 15 acres of 
land at East 131st Street and the Belt 
Line, where an additional plant will be 
located, as no more land could be se- 
cured on Stanton Avenue adjoining the 
present factory. The deal involved about 
$100,000. 

The Bondy Manufacturing Co., maker 
of automobile tops, has arranged to lease 
for a term of 20 years a building that 
will be erected on Carnegie Avenue, just 
west of the Packard-Cleveland Co.’s new 
building. The width of the ground is 
50 ft. 

The Big Four Tire & Rubber Co., with 
offices in the new Guardian Building, has 
purchased the old plant of the Ohio Rub- 
ber Co. at Berea, a few miles south of 
this city. It will be equipped and in op- 
eration within 60 days, if present plans 
are carried out. 


The Automobile Calendar 


ASSOCIATIONS Sept. 29—Trenton, N. J., Inter- Sept. 6-7—St. Paul, Minn., Good Jan. 6-13, 1917—New York City, 


Sept. 25—Indianapolis, Conven- 
tion for Formation of In- 





State 
Racing Sec. jum. 





Fair. H. P. Murphy, 


Roads Congress, 


Show, Grand Central Pal- 
ace, National Automobile 


Auditor- 


diana Automobile Trade Sept. 30—New_ York City, SHOWS hs a pg ed pn nee gue 
Assn., under auspices of Sheepshead Bay Speedway . 9 i “"": Show, Montreal Automo- 
. - © Siete Cees Race. Sept. 2-§—Cleveland, Ohio, Show, Show, ontrea utomo- 
a ay Oct a a ee Industrial Exposition and bile Trade Assn, 
Oct poo ‘St I is. Fall Meet ct. te sa adeipnia speedway) Fair, Edgewater Park. Jan. 20-27—Montreal, Que., Au- 
“ing aan oF Leseuneusie eerie . . Sept. 2-9—Columbus, Ohio, Fall tomobile Trade Assn. 
Fnac Pl Oct. 7—Omaha Speedway Race. Show, Ohio State Fair, Co- Jun, 27-Feb, 3, 1917 — Chicago, 
_ oo ee Oct. 14—Chicago Speedway lumbus Automobile Show Il, Show, Coliseum, Na- 
Oct. 2-7—Kansas City, Mo., Race. Co. tional Automobile Cham- 


Dealers’ Show, American 
Royal Live Stock Show; 
Kansas City M. C. Dealers’ 


Oct. 19—Indianapolis, Ind., Race, 
Indianapolis Motor Speed- 


Assn. 


Sept. 4-8 — Hartford, 
Show, Connecticut Fair 


Conn., ber of Commerce. 
eb.—Newark, N. J., Show, First 
Regiment Armory. 


Assn. way. Sept. 4-9—Minneapolis, Minn., Feb.—St. Louis, Mo., Show, Au- 
Oct. 183—Flint, Mich., Fall Meet- Oct. 21 — Kalamazoo, Mich., Show, State Fair. to Manufacturers, and 

ing National Assn. of Au- Track Races, Kalamazoo, Sept. 4-11—Indianapolis, Ind., Dealers’ Assn. _ ; 

tomobile Accessory Job- Motor Speedway. Show, Indiana State Fair, Feb. 3-10—Minneapolis, Minn., 


bers. Oct. 22- 


Dec, 2-9—Electricians’ Country- 


‘wide Celebration. N + gee 1 18—S 
Nov, > anc —Santa Monica, Ve : 
CONTESTS Cal., Vanderbilt Cup and Fair, Machinery Bldg. 


Sept. 9—Indianapolis Speedway 
face, 


Commercial Car Reliability 


trand Prix Races. 


Indianapolis 
Trade Assn. 


—Los Angeles, Cal., 


Automobile 


Show, Minneapolis Auto- 
mobile Trade Assn. 


Sept. 10-16 — Milwaukee, Wis., Feb. 26-March 3—Omaha, Neb., 
Show, Wisconsin. State Show; Auditorium, Omaha 


Automobile Show Assn. 


Sept. 25-30—Salem, Ore., State | March 3-10 — Boston, Mass., 
Fair, Joseph M. Rieg, man- 


Show, Mechanics’ Bldg., 
Boston Automobile Deal- 
Texas, ers’ Assn. 


TRACTOR 


April, 1917—Los Angeles to Salt nger. 
Sept. 9—Newark, N. J., Track Lake City Road Race. Net. i4 - 31 —- Dallas, 
Race, Olympic Park, Rac- Show, State Fair. 
ing Assn. Jan.—First Pan-American Aero- 


Sept. 16—Providence Speedway 


Sept. 18—North Yakima, Wash., 
Track Race, Washington 
State Fair. 





GOOD ROADS 


Race. Sept. 1-9—Cincinnati, Ohio, Good York City; Aero Club of 
Roads Exposition and Con- 
vention, Music Hall, Ham- 
ilton County, Dixie High- 
way Council of Cincinnati. 


nautic Exposition, New Sept. 4-8—Madison, Wis., Trac- 


Federations, 


tor Demonstration. 


America, American Society Sept. 11-16 — Milwaukee, Wis., 
of Aeronautic Engineers, Fall Show, 
Tan-American Aeronautic 


Wisconsin 
State Fair, Milwaukee Au- 
tomobile Dealers. 














meen 


SERRE GL 


BEE CEBEIO SESE: 





GORE it RARE 





ie 
¥ 
3 
a 
4 
x 
EY 
u 
8 
S 
8 
is 


ES 
* 
a 
i 


8 



















Hartford Trade News—F. G. Robins, 
Autocar distributer, Hartford, Conn., has 
removed from 522 Asylum Street to 45 
Ann Street to the quarters recently va- 
cated by the Chalmers Auto Agency. 

Wells Wetherell, formerly of the firm 
of Kingsbury & Wetherell, has severed 
his connection and joined Frank G. 
Robins, Inc., taking with him the repre- 
sentation of the Saxon. 

The Overland-Hartford Co. has re- 
moved the parts department from the 
towntown salesroom to the temporary 
service building on Lawrence Street, for- 
merly the Billings & Spencer Co. ma- 
chine shop. 

D. A. Thrall, Ollie Thrall, E. H. Rich- 
ardson and C. M. Colton have formed the 
Thrall-Colton Motor Car Co. and have 
taken quarters at 1283 Main Street. The 
firm will represent the Kissel Kar. C. 
M. Colton until recently was associated 
with the Colonial Auto Co. at 1270 
Main Street. 

St. Louis Items—R. W. Immasche, St. 
Louis, until recently distributor of the 
Stutz cars in this territory, has accepted 
the agency for the new Jordan car. He 
will open temporary showrooms at 4130 
Olive Street. 

The Dorris Motor Co. will open show- 
rooms on Locust Street, for the first time 
taking a place on the Row. The former 
Chevrolet showrooms at the Locust-Lin- 
dell cutoff have been leased from the 
Chevrolet Co. of Missouri, Inc., which 
took over the distribution from the Tri- 
angle Motor Co. 

C. B. Hollister has been promoted by 
the Efficiency Oil Co. and has charge 
of the company’s plant at 2100 North 
Kings Highway. C. C. Thurston be- 
comes sales manager at the branch at 
3219 Locust. 

Curtis Van Antwerp has been placed 
in charge of the service department of 
the Supreme Motor Co. Tom Herbert, 
formerly salesman for the Peerless dis- 
tributor, has joined the force of the Su- 
preme Motor So. 

Packard Missouri Motor Co. has opened 
used-car showrooms in the _ recently 
leased building at Eighteenth and Pine 
Streets. E. Dillard, a newspaper man, is 
in charge. 

Broadway Motor Co. has leased show- 
rooms at Broadway and Cass Avenue for 
a Ford agency. 

Tevis Motor Co. has leased 3118 Lo- 
cust for a Ford agency. 


Ohio News Items—L. C. Bailey, for- 
merly manager of the Toledo-Mercer Co., 
Toledo, has been made sales manager of 
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the George E. Wert Co., northwestern 
Ohio distributer for the Marion and 
Briscoe. 

F. M. Bonner & Son is the name of a 
new concern at 21 East Walnut Street, 
Columbus, to handle and rebuild Fords. 

The Commercial Motor Sales Co., 411 
West Spring Street, Columbus, is the 
name of a new concern organized to han- 
dle Bessemer trucks in central Ohio ter- 
ritory. 

The Broad & High Auto Supply Co. 
is the name of a new concern at 43 West 
Broad Street, Columbus, to handle sup- 
plies. 
& Co. 

The Blair Motor Truck Co., Newark, 
has opened an agency in Columbus un- 
der the name of the Blair Motor Truck 
Sales Co., located at 60 East Spring 
Street. 

Oscar Lear Motor Car Co., Columbus, 
has solved the problem of disposing of 
used cars by holding an auction of sec- 
ond-hand machines. The offer was made 
that if the purchaser was not satisfied 
after trial the money would be refunded. 

The Laurence Motor Co. is the name 
of a new concern organized at 165 North 
Fourth Street, Columbus, to handle Re- 
public and Vim trucks in nine counties 
in central Ohio. Y. B. Jones is general 
manager. It is the intention to operate 
a service department in connection with 
the sales department. 

In order to relieve the increasing con- 
gestion in the down-town business sec- 
tion of Columbus, C. L. McKee, a broker, 
plans the erection of a five-story fire- 
proof garage at Fourth and Spring 
Streets to take care of cars during busi- 
ness hours. There is a strong agitation 
to prevent parking of automobiles on 
the downtown streets, and the plan is to 
provide a place for cars, which will be 
forced off the streets. In anticipation of 
the passage of an ordinance preventing 
parking of cars, many available sites are 
being optioned for the purpose of erect- 
ing garages. 

Toronto Items—G. C. Pearsall, con- 
nected with the Russell Motor Car Co., 
Toronto, has been appointed Canadian 
distributer for the Scripps-Booth. 

The Mutual Motors, 960 Gerrard 
Street, East Toronto, Ont., has been se- 
lected as Ontario representative for Ma- 
rion-Handley cars. 

Wis. Trade Happenings—J. C. Heit- 
man, Sparta, has taken the agency for 
the Pathfinder in a large territory in 
western Wisconsin, including La Crosse, 
and has established headquarters in the 


It is operated by W. M. Borrow, 
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M. Savage & Co. garage, 419 State 
Street, La Crosse. 

E. A. Glab has retired from the Enger 
Motor Sales Co., Milwaukee, and will de- 
vote his entire attention to the Path- 
finder Sales Co., 163 Eleventh Street, 
Milwaukee, of which he is president. 

The Overland-Green Bay Co., Green 
Bay, northeastern Wisconsin distributer 
for the Overland-Wisconsin Co., Milwau- 
kee, state agent, has awarded contracts 
for the erection of its branch house at 
Pearl and Walnut Streets, Green Bay. 
It will be 100 by 120 ft. in size, two-story 
and basement, and of fireproof construc- 
tion. The Overland-Wausau Co., another 
subsidiary recently formed, is building a 
three-story branch house, 60 by 120 ft., 
at Wausau, to serve central Wisconsin. 

The Milwaukee Auto Sales Co., Seventh 
Street and North Avenue, Milwaukee, is 
state distributer of the Briscoe and the 
Detroiter Six. 

W. F. Schroeder, Platteville, has been 
appointed Mitchell dealer in southwest- 
ern Wisconsin territory. 


Philadelphia Items—The Biddle Motor 
Car Co. of Philadelphia has opened an 
export office in Whitehall Street, New 
York, and is now shipping cars to for- 
eign countries. The company has a num- 
ber of models, but specializes on none. 
President Maris states that a change of 
policy is being considered and that next 
year the cars will be sold through deal- 
ers. More expensive bodies will be used. 

The Smith Form-a-Truck Sales Co. 
of New York has opened a Philadelphia 
branch and service station at 2121 Vine 
Street. W. H. Durphy has been ap- 
pointed district manager. 

C. J. Rogers, of the Rogers-Sargent 
Motor Co., 202-204 North Broad Street, 
Philadelphia, was appointed by the man- 
ufacturers of the Lexington automobile 
Eastern representative, in charge of the 
sales in this State, New Jersey, Dela- 
ware and Maryland. Mr. Rogers will 
retain his office in the Lexington agency 
here. 

The Philadelphia Gear Works, 1120 
Vine Street, is erecting a tool house ad- 
dition adjoining its plant. 

The Chester County Motor Co., Coates- 
ville, Pa., has leased a two-story build. 
ing at 5740 Cherry Street, Philadelphia 
which will be used as a garage and serv- 
ice station. 

The Belmont Garage, Forty-fourth 
Street and Parkside Avenue, has taken 
the agency for the Dixie automobile, 
made by the Dixie Motor Co., Louisville, 
Ky. 





